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Epidemics — Drs.  Wood  and  Jones. 

Water  Supply  and  Drainage — Dr.  Wood  and  Mr.  Winsloav. 

Hygienics  of  Public  Schools — Drs.  Hilliard  and  Lyle. 

Illuminating  Oils — Prof.  Simmons. 

Climatology — Dr.  Jones. 

Adulteration  of  Foods  and  Medicines — Drs.  Payne  and  McDonald. 

Vital  Statistics — Drs.  Lewis  and  Wood. 
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STATE  OF  NORTH  CAROLINA, 

State  Board  of  Health, 
Wilmington,  December  31,  1886. 
Sin  Excellency^  Alfred  M.  Scales,  Governor: 

Sir: — In  accordance  with  Section  2  of  the  "  Act  Relating  to 
the  Board  of  Health,"  I  hav^e  the  honor  to  present  this,  the 
first  biennial  report  of  the  North  Carolina  Board  of  Health, 
under  the  amended  law,  ratified  in  the  General  Assembly  on  the 
9th  day  of  March,  A.  D.  1885. 

Very  respect  f u  ]  ly , 

Your  obedient  servant, 

THOMAS  F.  WOOD,  M.  D., 

>See)^etary  and  Treasurer. 
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SECRETARY'S    REPORT. 


t         •  1  JO    »      •        •  * 

RELATmg  TO  THE  BOARD  flffi'SMTH. 


Ihe  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  the  Medical  Society  of  North  Carolina  shall 
choose  from  its  members,  by  ballot,  six  members,  and  the  Gov- 
ernor shall  appoint  three  other  persons  (one  of  whom  shall  be  a 
civil  engineer),  and  these  shall  constitute  the  "North  Carolina 
Eoard  of  Health." 

Sec.  2.  That  the  "  North  Carolina  Board  of  Health  "  shall 
take  cognizance  of  the  health  interests  of  the  citizens  of  the 
State;  shall  make  sanitary  investigations  and  inquiries  in  respect 
to  the  people,  employing  experts  when  necessary;  shall  investi- 
gate the  causes  of  diseases  dangerous  to  the  public  health,  espe- 
cially epidemics;  the  sources  of  mortality ;  the  effects  of  locations, 
employments  and  cotiditions  upon  the  [mblic  health.  Thty  shall 
gather  such  information  upon  all  these  matters,  for  distribution 
aranng  the  people,  with  the  especial  purpose  of  informing  them 
about  preventable  diseases.  They  shall  be  the  medical  advisers 
of  the  State,  and  are  hi- rein  specially  provided  for,  and  shall  ad- 
vise the  government  in  regard  to  the  location,  sanitary  construc- 
tion nnd  manauemcnt  of  all  public  institutions,  upon  application 
of  the  proper  authorities,  and  shall  direct  the  attention  of  the 
State  to  such  sanitary  matters  as  in  their  judgment  affect  the  in- 
dustry; prosperity,  health  and  lives  of  the  citizens  of  the  State. 
The  secretary  of  the  board  shall  make  biennially  to  the  General 
Assembly,  through  the  Governor,  a>-ej)ort  of  their  work. 

Sec.  3.  The  members  of  the  Board  of  Health  as  elected  by 
the  State  Medical  Societv  shall   be  chosen  to  serve,  two  for  six 
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yeafs/iw6  ^w^todryeafrs,  and  t\vf»  for  two  years.  Tliuse  appointed 
bv  ihe' "QHy'^r^tior  fih^^/l  suvve  for  two  years.  In  case  of  death 
or  resignation  the  Bbard<'shali  elect  new  members  to  fill  the  un- 
expired torm.         [     '. 

Sec.  4.  The  Stat-e  Board  shall  have  a  president  and  secretar}'-, 
who  shall  be  treasurer,  to  be  elected  from  members  comprising 
the  board.  The  president  shall  serve  two  years,  and  the  secre- 
tary and  treasurer  six  years.  The  secretary  and  treasurer  shall 
receive  such  yearly  compensation  for  his  services  as  shall  be  fixed 
upon  by  the  Board,  but  the  other  members  of  the  Board  shall 
receive  no  pay  except  that  while  on  actual  duty  at  meetings  of 
the  Board,  or  on  duty  during  the  time  special  investigations  are 
being  pursued,  each  member  shall  receive  four  dollars  a  day  and 
necessary  traveling  expenses.  These  sums  shall  be  paid  by  the 
treasurer  on  duly  authenticated  requisitions  signed  and  approved 
by  the  president  of  the  Board. 

Sec.  5.  There  shall  be  an  auxiliary  board  of  health  in  each 
county  in  the  State.  These  boards  shall  be  composed  of  the 
physicians  who  shall  have  complied  with  the  laws  of  the  State 
in  regard  to  the  practice  of  medicine  and  surgery,  or  have  a 
diploma  from  a  regular  medical  college,  the  mayor  of  the  county 
town,  chairman  of  the  board  of  county  commissioners,  and  the 
city  surveyor,  where  there  is  such  an  officer,  otherwise  the  county 
surveyor.  From  this  number  one  physician  shall  be  chosen  by 
ballot  to  serve  two  years,  with  the  title  of  superintendent  of 
health.  His  duties  shall  be  to  gather  vital  statistics  upon  a  plan 
designated  bv  the  State  Board  of  Health.  He  shall  make  the 
medico-legal  post  mortem  examinations  for  coroner's  inquests 
and  attend  to  prisoners  in  jail,  poor-house,  house  of  correction, 
and  make  examination  of  lunatics  for  commitment.  He  shall 
be  the  sanitary  inspector  of  the  jail  and  poor-house  of  his 
county,  making  monthly  reports  to  the  board  of  county  commis- 
sioners. His  reports  shall  be  made  regularly  as  advised  by  the 
State  Board,  through  their  secretary,  and  he  shall  receive  and  carry 
out  as  far  as  practicable  such  work  as  may  be  directed  by  the 
State  Board  of  Health:  Provided^  that  if  it  is  impracticable  ta 
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get  a  county  superiuteiulent  for  any  cause,  then  any  one  whose 
duty  it  is  to  provide  such  service  may  employ  any  member  of 
the  county  board  of  health  to  do  anything  required  by  this 
section. 

Sec.  6.  The  salary  of  the  county  superintendent  of  health 
shall  be  paid  out  of  the  county  treasury  ujwn  requisition  and  the 
proper  vouchers  as  follows:  The  salary  of  superintendent  of 
health,  or  any  other  member  of  the  board  who  is  required  to  do 
the  services  assigned  him,  shall  be  such  sum  as  the  county  com- 
missioners shall  deem  just  and  proper  for  his  services  as  physi- 
cian to  the  public,  charitable  and  penal  institutions  of  the  country. 

Sec.  7.  The  biennial  meeting  of  the  election  of  officers  shall, 
after  the  meeting  of  organization,  be  for  the  county  boards  on  the 
first  Monday  in  January,  and  of  the  State  Board  of  Health  on 
the  second  day  of  the  annual  meeting  of  the  Medical  Society  of 
North  Carolina. 

Sec.  8.  Monthly  returns  of  vital  statistics  upon  a  plan  to  be 
made  by  the  county  superintendent  of  health,  and  a  failure  to 
report  by  the  tenth  of  the  month  of  the  preceding  month  shall 
subject  the  delinquent  to  a  fine  of  one  dollar  for  each  day  of 
delinquency,  and  this  amount  shall  be  deducted  from  the  salary 
of  the  superintendent  by  the  board  of  county  commissioners, 
on  authenticated  statement  of  such  delinquency  by  the  secretary 
of  the  State  Board  of  Health. 

Sec.  9.  Inland  (piarantine  shall  be  under  the  control  of  the 
county  superintendent  of  health,  who,  acting  by  the  advice  of 
the  local  board,  shall  see  that  diseases  dangerous  to  the  public 
health,  viz.:  small-pox,  scarlet  fever,  yellosv  fever  and  cholera, 
shall  be  properly  quarantined  or  isolated  at  the  expense  of  the 
city,  or  town,  or  county  in  which  they  occur.  Any  person  vio- 
lating the  rules  promulgated  on  this  subject  shall  be  deemed 
guilty  of  a  misdemeanor,  and  upon  conviction  thereof  shall  be 
fined  or  imprisoned  at  the  discretion  of  the  court.  In  case  the 
offender  be  stricken  with  disease  for  which  he  is  quarautinable, 
he  will  be  subject  to  the  penalty  on  recovery,  unless  in  the  opin- 
ion of  the  superintendent  it  should  be  omitted.     Quarantine  of 
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ports  shall  not  be  interfered  with,  but  the  officers  of  the  local 
and  State  l>uards  shall  render  all  the  aid  in  their  power  to  quar- 
antine officers  in  the  (lischaree  of  their  duties,  upon  the  request 
of  the  latter. 

Sec.  10.  Whenever  and  wherever  a  nuisance  upon  premises 
shall  exist,  which,  in  the  opinion  of  the  county  superintendent 
of  health,  is  dangerous  to  the  public  health,  it  shall  be  his  duty 
to  notify  in  writing  the  parties  occupying  the  premises  (or  the 
owner,  if  the  premises  are  not  occu|)ied),  of  its  existence,  its 
character  and  the  means  of  abating  it.  Upon  this  notification 
the  parties  shall  proceed  to  abate  the  nuisance,  but  failing  to  do 
this  shall  be  adjudged  guilty  of  a  misdemeanor,  and  shall  pay  a 
fine  of  one  dollar  a  day,  dating  from  twenty-four  hours  after  the 
notification  has  been  served,  the  amounts  so  collected  to  be 
turned  over  to  the  county  treasurer:  Provided,  however,  that  if 
the  party  notified  shall  make  oath  or  affirmation  before  a  magis- 
trate of  his  or  her  inability  to  carry  out  the  directions  of  the 
superintendent,  it  shall  be  done  at  the  expense  of  the  town,  city 
or  county  in  which  the  offender  lives.  In  the  latter  case  the 
limit  of  the  expense  chargeable  to  the  city,  town  or  county  shall 
not  be  more  than  one  hundred  dollars  in  any  case:  Provided, 
further,  that  nothing  in  this  section  shall  be  construed  to  give 
the  superintendent  the  power  to  destroy  or  injure  property  with- 
out a  due  process  of  law,  as  now  exists  for  the  abatement  of 
nuisances. 

Sec.  11.  Vaccination:  On  the  appearance  of  a  case  of  small- 
pox in  any  neighborhood,  all  due  diligence  shall  be  used  by  the 
superintendent  of  health  that  warning  shall  be  given,  and  ail 
pers(;ns  not  able  to  pay,  shall  be  vaccinated  free  of  charge  by 
him,  and  the  county  superintendent  shall  vaccinate  every  person 
admitted  into  a  public  institution  (jail,  poor-house,  public  school) 
as  soon  as  ))racticable,  unless  he  is  satisfied,  upon  examination, 
that  the  person  is  already  successfully  vaccinated.  The  money 
for  vaccine  to  be  furnished  by  the  c(uinty  commissioners. 

Sec.  12.  Bulletins  of  the  out!)reak  of  disease  dangerous  to 
the  public  health  shall  be  issued  by  the  State  Board,  whenever 
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necessary,  and  such  advice  freely  disseminated  to  prevent  and 
check  tlie  invasion  of  disease  into  any  part  of  the  Stale.  It 
shall  also  be  the  duty  of  the  Board  lo  inquire  into  any  outbreak 
of  disease  by  personal  visits  or  by  any  method  the  Board  shall 
direct.  The  compensation  of  members  on  such  duty  shall  be 
four  dollars  a  day  and  all  necessary  traveliug  expensfs. 

Sec.  13.  Special  meetings  of  the  State  Board  of  Health  may 
be  called  by  the  president  through  the  secretary.  The  regular 
annual  meetings  shall  be  held  at  tiie  same  time  and  place  of  the 
State  Medical  Society,  at  which  time  the  secretary  shall  submit 
his  annual  report. 

Sec.  14.  Analyses  for  purposes  connected  with  the  hygienic 
duties  of  the  superintendent  of  health  shall  be  made  by  the 
chemist  of  the  Agricultural  Station  upon  requisition  signed, 
approved  by  the  secretary  of  the  State  Board  of  Health.  Such 
analyses  will  include  soil,  drinking  water,  articles  of  food,  &c., 
to  lie  packed  for  transmission  by  direction  of  the  Chemist  of 
the  Agricultural  Station. 

Sec.  15.  For  carrying  out  the  provisions  of  this  act,  two  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary,  are  hereby 
annually  aj)j)ropriated,  to  be  pjiid  on  requisition  signed  by  the 
treasurer  and  president  of  the  State  Board  of  Health,  and  the 
printing  and  stationerv  necessary  for  the  Board  to  be  furnished 
upon  requisition  upon  the  public  printer,  which  shall  not  exceed 
two  hundred  and  fifty  dollars  annually.  A  yearly  statement 
shall  be  made  to  the  State  Treasurer  of  all  moneys  received  and 
expended  in  pursuance  of  tiiis  act. 

Sec.  16.  A  contingent  fund  of  two  thousand  dollars  is  hereby 
appropriated,  subject  to  the  Governor's  warrant,  countersigned 
and  recorded  by  the  Auditor  of  the  State,  to  be  expended  in 
pursuance  of  the  provisions  of  this  act  when  rendered  necessary 
by  a  visitation  of  cholera  or  any  other  pestilential  disease. 

Sec.  17.  Ail  ])revi()us  acts  conflicting  with  this  act  are  hereby 
repealed  upon  the  passage  of  this  act. 

Sec.  18.  This  act  is  in  force  from  and  after  its  ratification. 

In  the  General  Assembly  read  three  times,  and  ratified  this 
the  9th  day  of  March,  A.  D.  1885. 
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The  Board  began  its  work  under  the  amended  laws  in  March, 
1885,  being  composed  of  Drs.  J.  VV.  Jones,  Tarborougli,  Pi'esi- 
dent;  R.  L.  Payne,  Lexington  ;  S.  S.  Satchwell,  Rocky  Point; 
John  McDonald,  Washington;  Richard  H.  Lewis,  Raleigh; 
Samnei  H.  Lyle,  Franklin;  Arthur  VVinslow^,  C.  E.,  Raleigh; 
Prof.  W.  G.  Simmons,  Wake  Forest;  and  Dr.  Thomas  F.  Wood, 
Wilmington,  Secretary,  Of  these,  Dr.  S.  H.  Lyle,  Prof.  W. 
G.  Simmons  and  Mr.  Arthur  Winslow  were  appointed  by  the 
Governor,  and  Dr.  Richard  H.  Lewis  was  elected  to  the  vacancy 
caused  by  the  death  of  Dr.  Whitehead. 

'i'he  fir.-<t  duty  was  that  of  reorganization  of  county  boards 
of  health  and  of  stimulating  new  organizations  in  those  counties 
w^here  none  existed.  The  object  of  county  boards  of  health  is 
not  oidy  to  get  reports  of  the  condition  of  health  and  of  pre- 
vailing diseases  dangerous  to  public  health  ii>  the  various  coun- 
ties, but  to  get  frequent  inspections  of  the  public  buildings  of 
tiie  counties,  in  order  that  the  public  might  know  in  what  way 
these  institutions  are  conducted  ;  and  in  so  doing  they  utilize  the 
services  of  the  public  officer — the  county  superintendent  of  health 
— who  being  jihysician  to  the  county — an  indispensable  office — 
had  added  to  his  work  that  of  a  public  hygienist. 

At  the  time  of  the  meeting  of  the  reorganization  of  the  State 
Board,  held  in  Raleigh  on  the  20th-2lst  of  March,  1885,  there 
were  no  counties  sending  in  regular  reports  save,  perhaps,  New 
Hanover.  At  the  time  of  this  report  there  are  fifty.  By  this 
organized  machinery  in  the  ninety-six  counties  of  the  State,  the 
good  to  result  from  practical  inspections  of  the  public  health 
would  be  greatly  enhanced.  The  growth  of  such  work  is  neces- 
sarily slow,  but  it  has  been  much  slower  than  we  would  have 
supposed,  seeing  that  the  law  specifies  how  county  boards  shall 
be  established  and  sets  forth  this  very  plainly  as  the  way  of  sup- 
plying medical  service  to  a  county. 

Sec.  5  of  the  act  says:  "There  shall  be  an  auxiliary  board  of 
health  in  each  county  in  the  State.  These  boards  shall  be  com- 
posed of  the  physicians  who  shall  have  complied  with  the  laws 
of  the  State  in  regard  to  the  practice  of  medicine  and  surgery, 
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or  hiive  a  diploma  from  a  regular  medical  college,  the  mayor  of 
the  c'<)unty  town,  chairman  of  the  board  of  county  commission- 
ers, and  the  city  >-urveyor,  where  there  is  such  an  officer,  other- 
wise fhe  county  surveyor.  From  this  number  one  physician 
shall  lie  chosen  by  ballot  to  serve  two  years,  with  the  title  of 
superintendent  of  health.  His  duties  shall  be  to  gather  vital 
statistics  upon  a  plan  designated  by  the  State  Board  of  Health. 
He  shall  make  the  medico-legal  post  mortem  examinations  for 
coroner's  inquests,  and  attend  to  prisoners  in  jail,  poor-house, 
house  of  correction,  and  make  examination  of  lunatics  for  com- 
mitment. He  shall  be  the  sanitary  inspector  of  the  jail  and 
poor-house  of  his  county,  making  monthly  reports  to  the  board 
of  county  commissioners.  His  reports  shall  be  made  regularly 
as  advised  by  the  State  Board,  through  their  secretary,  and  he 
shall  receive  and  carry  out,  as  far  as  practicable,  such  work  as 
may  bo  directed  by  the  State  Board   of  Health:  Provided,"  etc. 

By  comparison  of  the  reports  which  have  been  received  from 
various  parts  of  the  State,  it  will  be  seen  how  varied  has  been 
their  nature,  but  it  will  also  be  observed  that  they  have  improved 
in  quality  as  well  as  increased  in  numbers;  but  much  is  still  to 
be  desired  in  both  directions. 

For  some  time  the  old  form  of  report  was  used  embracing 
weather  reports  and  school  statistics,  but  as  the  latter  of  these 
was  regarded  as  unnecessary  each  month,  it  was  thought  better  to 
adopt  a  more  simple  form,  consisting  of  reports  on  theexistence  of 
contagious  diseases,  on  epidemics  among  men  and  animals,  on 
the  nuiuber  of  inmates  in  poor-house,  jail  and  house  of  correc- 
tion, with  the  number  of  cubic  feet  of  space  allotted  each,  the 
quality  and  quantity  of  food  and  water  served  each,  the  number 
which  have  been  vaccinated,  and  the  number  which  can  read 
and  write,  and  remarks  on  the  sanitary  condition  of  county  and 
public  buildings. 

This  form  was  adopted  and  put  into  use  in  March  of  1886^ 
and  since  then  the  reports  have  been  more  full  and  accurate. 
Special  blanks  for  reports  on  the  sanitary  condition,  etc.,  of 
school-houses  and  their  surroundings  will   be  sent  once,  or,  if 
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that  is  found   insufficient,  twice  each  year   with  questions  to  be 
answered  by  the  superintendent  of  schools  in  each  county. 

In  lieu  of  the  weather  reports  from  county  superintendents  of 
health,  which  are  but  meagre  and  inaccurate  at  their  best,  Prof. 
Simmons,  through  the  courtesy  of  General  Hazen,  of  the  United 
States  Signal  Service  Bureau,  receives  monthly  reports  from 
Smithville,  Hatteras,  Fort  Macon,  Kitty  Hawk  and  Wilmington, 
on  the  coast;  from  Kuoxville,  Teuu,,  which  answers  to  the  west- 
ern part,  and  from  Charlotte  and  Lynchburg,  Va.,  for  the  cen- 
tral portion  of  the  State.  These,  with  the  report  of  Prof.  J.  W. 
Gore,  at  Cha{)el  Hill,  and  his  own  observations,  taken  at  Wake 
Forest,  make  a  total  of  ten  stations  in  different  portions  of  the 
State.  These  reports  are  full  and  accui-ate  and  give  a  very  good 
general  idea  of  the  weather  all  over  the  State,  though  it  would 
be  much  better  could  the  number  of  stations  be  increased  to  two 
or  three  times  the  present  numl)er.  Could  voluntary  observers 
be  found,  and  we  have  no  doubt  there  could,  the  money  would 
be  well  spent  were  the  State  to  furnish  instruments  for  the  estab- 
lishment of  twenty  or  twenty-five  stations  in  different  parts  of 
the  State  for  use  by  the  Board  of  Health  and  Agricultural 
Department  conjointly. 

An  attempt  was  made  to  obtain  vital  statistics  from  those 
■counties  reportiug  to  the  State  Board,  but  it  Avas  found  impossible 
to  obtain  them  of  any  value  as  there  is  no  law  compelling  physi- 
cians to  report  births  and  deaths,  and  I  regret  that  this  effort  has 
shown  that  their  interest  in  the  welfare  of  the  State  will  not 
cause  them  to  give  this  information  voluntarily.  A  complete 
and  accurate  registration  of  every  marriage,  l)irth  and  death  is 
absolutely  necessary  to  those  to  whom  the  health  of  a  State,  a 
county,  or  a  city  or  town  is  entrusted,  if  they  would  effect  any 
real  progress  in  the  science  of  public  hygiene.  The  object  and 
wt)rk  of  the  Board  of  Health  is  to  "take  cognizance  of  the 
health  interests  of  the  citizens  of  the  State;"  to  "investigate 
the  causes  of  diseases  dangerous  to  the  public  health,  especially 
epidemics;  the  sources  of  mortality;  the  effect  of  locations,  em- 
ployments and  conditions  of  public  health;"  and  how  can  they 
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do  this  without  a  complete  registration  of  vital  statistics?  How 
can  they  "gather  such  information  upon  all  these  matters,  for 
distribution  among  the  people,  with  the  esjiecial  purpose  of 
informing  them  about  preventable  diseases"  without  such  regis- 
tration ? 

The  health  of  its  subjects  and  the  average  duration  of  their 
lives,  is  to  every  government  a  matter  of  the  highest  considera- 
tion. And  to  be  indifferent  to,  or  ignorant  of  the  laws  which 
affect  human  nature,  would  be  to  make  the  legislator  responsible 
for  the  ravages  of  every  preventable  epidemic  of  disease.  But 
how  shall  the  legislator  or  government  of  our  State  be  able  to 
act  intelligently  or  effectually  in  relation  to  public  health?  In 
no  other  way,  we  emphasize,  is  it  possible  than  by  an  adequate 
knowledge  of  our  vital  statistics,  to  be  derived  alone  through 
uniform  and  careful  registration,  by  which  not  oidy  are  the 
causes  of  disease  and  death  ascertained,  but  the  proportion  of 
death-rate  to  the  population,  and  to  the  occupation  of  those  who 
died — knowledge  of  no  secondary  importance. 

A  majority  of  the  States  have  enacted  laws  requiring  the  reg- 
istration of  births,  deaths  and  marriages,  and  in  those  States  in 
which  these  laws  have  existed  the  longest  do  they  meet  with  the 
most  popular  favor,  as  is  evidenced  by  the  increased  apj)ropria- 
tious  which  are  cheerfully  made  for  the  perfection  of  these 
records. 

The  reports  on  public  buildings  have  brought  to  the  eyes  of 
the  community  a  disgraceful  state  of  affairs  in  many  counties  in 
the  State.  Sanitarians  place  the  proper  amount  of  space  per 
capita,  for  health,  at  eight  hundred  cid)ic  feet;  and  with  even 
this  amount  the  ventilation  should  be  such  as  to  permit  frequent 
renewal  of  the  air.  In  the  county  jails  it  is  the  exception  when  this 
condition  exists,  in,  very  many  the  number  of  cubic  feet  falling 
below  half  the  requisite,  and  it  has  been  known  to  be  below  one 
hundred.  We  are  glad  to  state,  however,  that  the  efforts  of  the 
superintendents  have,  in  several  instances,  caused  the  improve- 
ment of  some  of  these  conditions.  The  food  and  water  served 
the  inmates  of  jails  and  poor-houses  have  generally  been  reported 
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good  and  sufficient.  In  many  cases  the  buildings  seem  con- 
structed only  with  a  view  to  occupancy  in  summer,  there  being 
no  adequate  arrangements  made  for  heating.  By  reference  to 
the  tables  showing  the  condition  of  jails  and  poor-houses  it  will 
be  seen  that  a  much  larger  per  centage  of  the  inmates  of  the 
jails  than  of  the  poor-houses  can  read  and  write. 

The  condition  of  the  jails  throughout  the  State  is  much  to  be 
regretted,  and  the  deaf  ear  which  is  turned  to  the  suggestions  of 
the  superintendents  of  health,  as  to  advisable  and  frequently 
necessary  improvements,  shows  how  essential  is  some  State  super- 
vision of  public  prisons.  There  can  be  but  little  doubt  that 
much  of  the  disease,  which  renders  unfit  for  the  work  they  have 
tt)  do  the  convicts  sent  to  the  State  Penitentiary,  and  swells  to 
such  ugly  proportions  the  death-rate  among  them,  has  its  origin 
in  the  county  jails  in  which  these  men — human  creatures — have 
to  be  confined,  their  numbers  increasing  and  their  room  proj)or- 
tionately  decreasing,  till  the  welcome  sentence  of  the  District 
Judge  releases  them  from  the  living  death  to  which  they  have 
been  subjected,  and  sends  them  to  the  more  sanitary  surround- 
ings in  the  Penitentiary. 

An  attempt  was  made  to  have  each  prisoner  sent  to  the  Peni- 
tentiary examined  by  the  superintendent  of  health  of  the  county 
from  which  he  was  sent,  and  furnished  with  a  descriptive  list  to 
be  given  to  the  officer  iu  charge  of  the  Penitentiary.  This  list 
was  to  show  the  prisoner's  condition  at  the  time  of  his  entering 
and  leaving  the  county  jail,  and  was  to  serve  both  as  a  guide  to 
the  Penitentiary  officials  in  the  disposition  of  said  prisoner,  and 
as  a  check  on  the  county  authorities  for  the  treatment  he  had 
received  while  in  their  keeping.  This  attempt,  however,  proved 
j'.n  utter  failure.  In  only  two  or  three  instances  did  the  county, 
commissioners  order  it  done,  and  those  who  did  would  allow  no 
extra  fee  to  the  superintendents,  and  the  work  being  of  such  a  dis- 
gusting and  filthy  nature,  the  latter  were  unwilling  to  perform  it 
without  some  remuneration.  At  the  regular  meeting  of  the 
Board  in  New  Bern  a  committee  was  appointed  to  confer  with 
the  Board  of  Directors  of  the  Penitentiary,  and  get  them  to  have 
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a  thorough  physical  examiuatiou  made  by  the  physician  in  charge, 
of  each  prisoner  on  his  first  arrival  at  the  Penitentiary.  This 
examination  was  deemed  more  necessary  by  the  Board  as  it 
appeared  from  tRe  reports  of  the  physicians  in  charge  of  the 
stockades,  copies  of  these  reports  being  furnished  the  Board,  that 
men  were  sent  to  the  stockades  in  whom  heart,  lung,  or  other 
constitutional  diseases  in  a  more  or  less  severe  form  already 
existed,  rendering  them  unfit  for  the  kind  of  work  they  were 
compelled  to  do.  The  result  of  this  conference  appears  in  the 
report  of  the  committee. 

During  the  past  two  years  committees  from  this  Board  have 
made,  upon  invitation  from  the  officers  in  charge,  visits  of 
inspection  to  the  different  State  institutions  and  to  the  convict 
camps  in  the  western  part  of  the  State.  Reports  of  these  inspec- 
tions have  been  submitted  to  this  Board  and  accompany  this 
report.  Copies  were  sent,  at  the  time  of  the  inspections,  to  the 
officers  in  charge  of  the  different  institutions  and  to  the  Governor. 

At  the  meeting  in  New  Bern,  Dr.  Richard  H.  Lewis  read  a 
paper  on  the  "  Care  of  the  Eyes  and  Ears."  Tiiis  paper  was 
stereotyped  and  5,000  copies  j;rinted  and  distributed  among  the 
people  of  the  State.  The  stereotyped  plates  are  preserved  so  that, 
when  necessary,  any  additional  number  can  be  issued  at  but  slight 
expense  above  the  cost  of  paper  and  press-work. 

The  Board  has  also  published  the  3d  edition  (1,000  copies)  of 
"Sanitary  Engineering,"  by  Wm.  Cain,  C.  E.,  which  he  kindly 
revised  and  enlarged  during  his  summer  vacation.  About  five 
hundred  of  these  have  been  distributed. 

In  April,  1886,  the  Board  commenced  the  publication  of  a 
monthly  "Bulletin,"  which  gives  each  month  the  nature  of 
diseases  prevailing  during  the  preceding  month  in  those  coun- 
ties reporting  to  the  State  Board;  the  condition  of  the  jails  and 
poor-houses  in  those  counties;  the  meteorological  reports  from 
the  ten  stations  in  the  State,  and  such  other  information  and 
advice  for  the  advancement  of  the  public  health  as  may  come  to 
the  attention  of  the  Board.  On  account  of  the  smallness  of  our 
printing  fund  the  size  of  this  publication  is  much  smaller  than 
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the  needs  of  the  people  and  tlie  iuformatiou  which  is  coustantly 
coming  before  the  Board,  and  wliich  should  be  given  to  the  peo- 
ple, would  suggest.  The  copies  issued  are  also  restricted  to  a  much 
smaller  number  than  should  be  the  case,  the  number  at  present 
being  but  six  hundred  and  fifty,  and  even  with  this  small  circu- 
lation, the  printing  fund  will  be  more  than  consumed,  and  the 
Board  will  have  to  make  good  this  deficit  out  of  the  appropria- 
tion, which  is  sorely  needed  for  and  should  be  devoted  to  other 
uses.  But  this  information  must  be  furnished  the  people,  if  the 
object  for  which  the  Bfjard  of  Health  was  created — the  instruc- 
tion of  the  people  in  the  science  of  public  hygiene  and  the  pro- 
motion of  the  health  interests  of  the  State — is  to  be  accomplished ; 
and  small  as  it  is,  both  in  size  and  circulation,  we  feel  convinced 
that  much  good  has  resulted  from  it,  not  only  in  the  information 
it  has  spread  over  the  State,  but  in  stimulating  county  superin- 
tendents in  their  work,  and  in  influencing  the  organization  of 
boards  of  health  in  several  counties  wdiere  none  existed  before. 
We  believe  that  in  thus  publishing  the  condition  of  public  build- 
ings, and  bringing  before  the  people  the  criminal  neglect  of  and 
utter  disregard  for  the  health  and  comfort  of  the  inmates  of  these 
institutions  on  the  part  of  the  county  officials,  much  has  been  and 
will  continue  to  be  done  in  the  improvement  of  these  conditions. 
The  Board  is  gratified  at  the  improved  condition  of  the  public 
health  of  the  State  during  the  past  two  years,  very  many  coun- 
ties reporting  a  better  condition  in  that  regard  than  for  many 
years.  No  case  of  cholera,  small-})ox  or  yellow  fever  has  come 
to  the  knowledge  of  this  Board  as  having  occurred  in  the  State — 
imported  or  otherwise — and  the  special  epidemic  appropriation 
of  two  thousand  dollars  has  not  been  touched.  There  is  great 
need,  however,  of  better  facilities  for  the  disinfection  of  vessels 
at  the  quarantine  station  at  Smiihville,  and  for  the  isolation  and 
care  of  anv  cases  of  contagious  disease  which  may  be  brought 
there.  To  accomplish  this,  there  should  be  erected  hospital  ac- 
commoilations  for  any  cases  of  infectious  disease  which  may  enter 
the  river  on  board  of  ships  or  steamers.  At  present  the  port  of 
Wilmington  is  entirely  without  any  means  of  caring  for  seamen 
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sick  with  yellow  fever,  sraall-pox  or  cholera,  any  one  of  which 
diseases  may  be  discovered  by  the  quarantine  physiciau  at  Smith- 
ville  on  incoming  vessels.  It  is  needless  to  say  that  the  care  of 
such  sick  persons  cannot  be  had  on  shipboard,  nor  would  it  be 
humane  to  detain  them  on  the  vessel,  at  the  risk  of  their  own 
lives  and  the  lives  of  those  on  the  same  vessel  with  them.  The 
Marine  Hospital,  under  the  control  of  the  United  States  govern- 
ment, cannot  admit  such  cases  to  their  wards,  for  evident  rea- 
sons, and  thus  provision  for  any  such  emergency  must  be  made 
by  the  State.  The  board  of  quarantine  for  the  port  of  Wilming- 
ton need  this  help,  and  will  be  glad  to  suggest  plans  for  build- 
ings to  meet  the  wants  of  the  station.  The  ground  for  the  hospi- 
tal is  already  in  the  possession  of  the  State;  the  buildings  can  be 
erected  and  made  comfortable  for  a  comparatively  small  sum.  The 
plans  for  the  hospital  will  include  a  keeper's  house,  a  house  for 
observation  of  the  people  taken  from  an  infected  ship  and  not  sick 
at  the  time  of  their  removal,  two  houses,  or  wards,  one  for  small- 
pox and  one  for  yellow  fever  or  cholera,  a  small  room  for  the  disin- 
fection of  clothing  and  articles  likely  to  carry  the  disease  to  the 
city  of  Wilmington  and  thence  into  the  State  at  large,  and  a  cistern 
for  a  supply  of  water  sufficient  for  drinking,  cooking  and  bathing 
purposes.  There  is  also  great  need  for  a  wharf  at  the  station  for 
the  safety  of  vessels  undergoing  quarantine  service  of  disinfec- 
tion. The  commerce  of  Wilmington  is  constantly  growing,  and 
the  danger  of  the  importation  of  disease  is  proportionately  in- 
creased, as  vessels  enter  the  port  from  every  quarter  of  the  globe. 

The  present  method  of  securing  disinfection  and  cleansing  of 
vessels  is  not  equal  to  the  demands  that  the  quarantine  author- 
ities may  be  called  on  any  day  to  meet,  for  the  safety  of  the  State 
as  well  as  the  chief  commercial  town  in  her  borders. 

At  the  regular  meeting  of  the  Board,  held  in  New  Bern,  in 
May,  1886,  Prof.  W.  G.  Simmons  made  a  partial  report  on 
"Illuminating  Oils."  He  had  not  been  able  to  complete  his 
report,  and  asked  for  further  time.  His  experiments  on  twelve 
samples  of  oil  obtained  from  the  retail  dealers  of  Wake  Forest 
showed  the  class  of  oil  sold  there  to  be  far  below  what  is  neces- 
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sary  for  safety.  Usiug  the  "  Oil  Tester  of  the  New  York  Board 
of  Heahh,"  he  found  several  of  these  oils  to  "flash"  below  100° 
F.,  he  placing  the  minimum  safety  point  at  112°  F  I  quote 
from  a  letter  just  received  from  Prof.  Simmons  giving  the  names 
and  "flashing  points"  of  these  oils: 

"White  C"  flashed  at 118°  F. 

"Red  C"         "         " 119°" 

"Safety"  "         "  115°    " 

"Safety"  (another  mf'r.)  flashed  at 117°    " 

"Security"  flashed  at 124°    " 

"Security"  (another  mf'r.)  flashed  at 130°    " 

"  Astral "  flashed    at 118°    " 

Kerosene       "         " 99°" 

((  U  U  QKO       (I 

i(  a  a  991°     " 

u  u  >(  g^o     u 

"I  Stated,  at  the  convention  at  New  Bern,  that  illuminating 
oils  flashing  at  112°  F.  or  above  that  point  (by  the  New  York 
Oil  Tester)  were  reasonably  safe,  and  that  I  was  prepared  to 
recommend  that  the  State  Legislature  be  memorialized  to  pro- 
hibit the  sale,  within  this  State,  of  all  illuminating  oils  having 
their  "  flashing  points,"  by  the  Oil  Tester  of  the  New  York 
Board  of  Health,  below  112°  F.  I  have  since  had  no  reason 
for  changing  this  opinion  or  the  proposed  recommendation  to  the 
Legislature.  Indeed,  I  think  such  legislation  is  becoming  more 
important  every  year.  Several  of  the  northern  and  northwest- 
ern States  have  enacted  penal  statutes  on  this  subject,  and  the 
result  has  been  to  cause  the  best  and  safest  oils  to  be  put  on  the 
market  in  those  States,  while  the  unsafe  oils  have  all  been  sent 
to  the  States  having  no  penal  legislation  on  the  subject." 

He  regrets  that  the  press  of  business  at  the  college  has  pre- 
vented the  completion  of  his  report  in  time  to  present  to  the  Leg- 
islature. It  will  be  read  at  the  regular  meeting  of  the  Board,  at 
Charlotte,  in  April,  of  1887,  and  will  appear  either  verbatim  or 
in  a  condensed  form  in  the  "  Bulletin." 
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The  State  of  things  found  in  Wake  Forest  would  undoubtedly 
be  found  at  any  and  every  other  point  in  the  State.  The  fact 
that  low-grade  oils  are  crowded  into  this  and  other  Southern 
States,  being  driven  from  most  of  the  Northern  States  by  the 
stringent  laws  which,  prohibit  the  sale  of  oils  below  a  certain 
standard  in  those  States,  is  so  evident  that  it  was  made  a  matter 
for  comment  in  a  recent  text-book  on  ''Illuminating  Oils." 

It  is  true  that  many  of  the  casualties  from  kerosene  oil  are 
due  to  carelessness,  but  I  believe  that  three-fourths  of  these  dis- 
asters would  be  prevented  could^  these  dangerous  low-grade  oils 
be  kept  out  of  the  State.  It  is  useless  to  try  to  prevent  their  sale 
by  informing  the  people  of  their  danger.  As  long  as  people  can 
buy  oil  at  ten  or  twelve  cents  per  gallon,  they  will  not  pay  twenty 
for  it.  Better  would  it  be,  if  they  cannot  afford  to  buy  the  higher 
grades  of  oil,  that  they  return  to  the  primitive  tallow  candle  and 
pine-knot,  than  that  so  many  thousands  of  lives  and  so  much 
property  should  be  daily  jeopardized  by  the  use  of  this  danger- 
ous stuff. 

I  hope  that  the  legislators  of  the  State  will,  at  an  early  date, 
carry  out  the  recommendations  of  Prof.  Simmons,  and  enact 
laws  which  will  drive  out  from  our  borders  this  cause  of  most 
horrible  death.  It  is  a  matter  which  affects  us  all,  for  if  our 
neighbor  is  careless,  we  cannot  feel  ourselves  secure,  no  matter 
how  careful  we  be. 

In  January,  1886,  circular  letters  were  sent  to  the  proper 
authorities  in  each  county  in  the  State,  asking  for  the  numljer  of 
insane,  in  confinement  or  at  liberty,  on  the  1st  of  Januaty,  1886. 
Of  the  ninety-six  counties  to  which  these  letters  were  addressed 
replies  were  received  from  only  thirty-one,  with  the  result  as 
shown  in  the  following  table : 
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Counties. 


Beaufort j  ... 

Bladpii  i  1 

Brunswick j  1 

Buncombe |  "2 

Caldwell I  6 

Chatham  I  14 


Clevehind 

Colunil)Us 

Cumberland .. 

Davidson  

Duriiaiu 

Fo  rsv  t  h 

Franklin 

Graham  

Greene  

Guilford 

Halifex 

Iredell 

Johnston  

Lincoln j     6 

McDowell :     2 

Macon  |     3 

Mecklenburo; '■  10 

New  Hanover I     2 

Onslow 

Person 

Rowan 

Rutherford 

Tyrrell 

Vance 

Yadkin " 


Q 


Place  of  Confinement. 


1 
1 
2 
7 

17 
1 
2 
G 
4 
2 
3 

i 

5 

"i 

7 
I 

rt 

i 

2 

3 

20 

6 

14 
3 
4 
3 
4 
3 


Poor-house. 

Not  confined. 

Jail. 

Alms-house. 

Generally  at  hoaie — close  rest'nt. 

Poor-house,  4;    not  confined,  13. 

At  home. 

.Jail,  1 ;   Poor-house,  1. 

Poor-hotlse,  5;  Jail,  1. 

Jail,  2;  Poor-house,  2. 

Poor-house. 

Poor-house. 


Morganton. 
Not  confined. 


Jail,  2;  Poor-iiouse,  2. 

Poor-house,  4;  not  confined,  3.. 

Poor-house. 

Poor-house. 

At  home. 

Not  confined.* 


j  Poor-house. 

i  Poor- house.    . 

1  Poor-house. 

;Jail,  2;   Poor-house,  2. 

Not  confined. 

At  home,  2;  not  confined,  2. 


Number  of   counties 31    98      37      135 


*  Race  not  given. 

Taking  these  reports  as  an  average  of  all  the  counties,  it  would 
show  that  there  are  370  in.saue  in  the  State  who  are  not  taken 
care  of  by  the  State. 

Seeing  the  necessity  for  prompt  information  of  contagious  dis- 
eases occurring  in  neighboring  States,  the  International  Confer- 
ence of  State  Boards  of  Health,  at  Toronto,  Canada,  October 
6th,  1886,  adopted  the  following  resolutions  concerning  "Inter- 
State  Notification  in  Infectious  and  Contagious  Diseases,"  which 
were  also  preseuted  to  and  adopted  by  the  American  Public 
Health  Association,  on  October  8th,  1886: 
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Wetekeas,  It  is  necessary  for  the  protection  and  preservation  of  the  public 
health  that  prompt  information  should  be  given  of  the  existence  of  cholera,  yellow 
fever  and  small-pox  ;  be  it 

1.  liesolved,  That  it  is  the  sense  of  the  National  Conference  of  State  Boards  of 
Health  that  it  is  the  duty  of  each  State,  Provincial  and  Local  Board  of  Health 
in  any  locality  in  which  said  diseases  may  at  any  time  occur,  to  furnish  immedi- 
ately information  of  the  existence  of  such  disease  to  boards  of  health  of  neigh- 
boring and  provincial  States  and  to  the  local  board  in  such  States  as  have  no  State 
board. 

2.  Resolved,  That  upon  rumor  or  report  of  the  existence  of  pestilential  disease, 
and  positive  definite  information  thereon  not  being  obtainable  from  the  proper 
health  authorities,  this  Conference  recommends  that  the  health  officials  of  one 
State  shall  be  privileged  and  justified  to  go  into  another  State  for  the  pui-pose  of 
investigating  and  establishing  the  truth  or  falsity  of  such  reports. 

?>.  Resohied,  That  whenever  practicable,  the  investigations  made  under  the 
preceding  section  shall  be  done  with  the  co-operation  of  the  State  or  local  health 
authorities. 

4.  Resolved,  That  any  case  which  presents  symptoms  seriously  suspicious  of  one 
of  the  aforenamed  diseases  shall  be  treated  as  suspicious  and  reported  as  pro- 
vided for  in  cases  announced  as  actual. 

5.  Resolved,  That  any  case  respecting  which  reputable  and  experienced  physi- 
cians disagree  as  to  whether  the  disease  is  or  is  not  pestilential  shall  be  reported 
as  suspicious. 

6.  Resolved,  That  any  case  respecting  which  efforts  are  made  to  conceal  its 
existence,  full  history  and  true  nature  shall  be  deemed  suspicious  and  so  acted 
upon. 

7.  Resolved,  That  in  accordance  with  the  provii?ions  of  the  foregoing  resolutions, 
the  Boards  of  Health  of  the  United  States  and  Canada  represented  at  this  Con- 
ference do  pledge  themselves  to  an  interchange  of  information  as  herein  provided. 

As  the  water  taken  into  our  systems  is  second  in  importance 
only  to  the  air  we  breathe,  the  water  supply  should  be  made  the 
subject  of  careful  study  and  examination  by  both  corporations 
and  individuals.  It  is  to  be  regretted  that  our  State  is  so  back- 
ward in  this  matter  of  such  vital  importance  to  the  health  of  her 
citizens.  Articles  on  drinking  water  have  from  time  to  time 
appeared  in  the  Bulletin,  and  the  State  has  made  provision  for 
the  analysis  of  suspected  water  by  the  State  Chemist.  Xotwith- 
standingthis  fact,  and  though  permits  for  analyses,  with  in.struc- 
tions  for  preparing  and  shipping  samples  of  water,  are  furnished 
by  this  Board  to  any  one  making  application  therefor  to  the  Sec- 
retary, only  twelve  analyses  of  water  have  been  made  under 
instructions  from  this  Board  during  the  two  years  just  past.     The 
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subject  of  drinking  water  is  one  which  is,  and  has  been  for  some 
time,  attractino;  the  attention  of  sanitarians  as  one  of  the  com- 
monest  and  most  persistent  sources  of  disease  and  death  with 
which  we  have  to  combat.  In  several  epidemics  of  typhoid 
fever  in  Pennsylvania  during  the  past  year  the  cause  was  found, 
by  careful  investigation  on  the  part  of  the  Board  of  Health  of 
that  State,  to  lie  in  the  contamination  of  drinking  water,  while 
in  Massachusetts  393,000  cases  of  tyi>iioid  fever  and  40,000 
deaths  were  traced  to  the  same  source. 

The  President  of  this  Board  has  undertaken  to  collect  statis- 
tics in  regard  to  drinking  water  in  different  sections  of  the  State, 
with  a  view  to  reading  a  paper  on  this  subject,  at  the  next  annual 
meeting  of  .the  Board,  in  Ci)arlotte,  and  the  Board  hopes  in  its 
next  report  to  show  a  greater  extent  of  good  accomplished  in 
this  direction  than  has  been  the  case  during  the  two  last  years. 
But  the  greatest  amount  of  good  in  this  matter  cannot  be  accom- 
plished until  there  is  adopted  some  system  of  house-to-house 
inspection  in  every  cfty  and  town  in  the  State. 

As  illustrative  of  the  work  done  in  other  States  and  the  benefit 
to  be  derived  from  these  inspections,  I  quote  from  the  report  of 
the  Secretary  of  the  Illinois  State  Board  of  Health : 

"The  sanitary  survey  of  the  State  has  embraced  the  examina/- 
tion  of  300,000  houses  and  premises,  in  395  cities,  towns  and 
villages  in  96  of  102  counties  in  the  State.  These  inspections 
embraced  every  material  condition  affecting  health,  individual 
and  public — site  of  house;  its  age,  material,  ventilation,  condi- 
tion, especially  of  basement  or  cellar,  of  cess-pools,  sinks,  drains^ 
out-houses,  and  water-supply;  of  the  yard  and  stables,  barns^ 
etc.;  the  vaccinal  status  of  occupants,  the  occurrence  of  certain 
diseases,  etc.,  and  resulted  in  disclosing,  in  382  places  from  which 
reports  had  been  received  at  the  close  of  the  year,  a  total  of 
474,831  defective  conditions  and  nuisances  prejudicial  to  health, 
of  which  number  441,503,  or  over  90  per  cent.,  were  rejwrted 
abated  or  remedied  at  the  close  of  the  year.  The  total  cost  of 
these  inspections  is  estimated  at  about  $50,000  for  everything 
except  the  work  actually  done  or  caused  to  be  done  by  the  house- 
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holder,  tenant  or  owner.  In  Chicago  it  was  a  little  less  than 
seventeen  cents  for  each  inspectioB,  including  pay  of  inspectors, 
wages  of  laborers,  hire  of  teanas,  cost  of  disinfectants,  printing, 
stationery,  etc.  The  death-rate  from  the  filth  diseases  in  Chicago 
was  reduced  15  per  cent,  last  year,  and  the  health  commissioner, 
Dr.  De  Wolf,  says:  'There  can  be  no  question  that  much  of 
this  decrease  in  the  preventable  mortality  was  due  to  the  house- 
to-house  inspection  and  kindred  efforts  which  were  made  possi- 
ble through  the  special  appro[)riation  in  anticipation  of  cholera.'" 
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DISBURSEMENTS. 

1885. 
March   9  Stamps 

20  Receipt  book 

21  Copy  of  act  relating  to  Board  of  Health 

22  S.  S.  Satchwell,  expense  tu  meeting  in  Raleigh. 
22  R.  L.  Payne,  "  "  "  "  "  . 
22  J.  W.  Jones,  "  "  "  "  "  . 
22  R.  H.  Lewis,  "  "  "  "  "  . 
22  Thomas  F.  Wood,  "  "         "         "         " 

31  Secretary's  salary  1st  quarter,  1885 

6  Stamps 

6  Fitting  and  furnishing  office 

13  Stamps 

13  Express  on  stationery  to  members  of  board 

18  Stamps  and  postals 

1  Stamps 


April 


May 


June 


13 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
29 
29 
10 
10 
10 
12 
15 
17 
30 


Paper  wrappers  and  stamps  1 

R.  H.  Lewis,  expense  meeting  at  Durham. 

S.  H.  Lyle, 

W.  D.  Hilliard,       " 

R.  L.  Payne, 

J.  VV.  Jones, 

W.G.Simmons,      " 

Arthur  Winslow,    "         "  "         " 

Thomas  F.  Wood,    " 

S.  S.  Satchwell,       "         "  "         " 

R.  D.  Jewett,  "         "  "         " 

W.  D.  Hilliard,  inspection  convict  camps. 

Thomas  F.  Wood,       "  " 

Postals 

C.  W^.  Yates,  for  sundries 

Giles  &  Murchison,  for  sundries 

Freight  on  stationery  from  Raleigh 

Stamps  and  postals 

Telegrams 


2  00 

50 

3  10 

23  00 

24  00 

28  60 

4  00 

25  00 

300  00 

4  00 

125  00 

2  00 

4  50 

5  75 

3  25 

2  00 

2  55 

19  55 

34  95 

10  15 

16  95 

39  90 

19  40 

11  00 

39  00 

15  50 

20  50 

25  75 

72  40 

50 

33  30 

1  45 

60 

1  75 

1  35 

Secretary's  salary  2d  quarter,  1885 300  00 
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July       6  Express  on  stationery  from  P.  M.  Hale S 

18  Stamps  and  postals 

20  Express  on  map  and  stationery 

Aug.    27  Stamps. 

Sept.      4  Stamps 

5  8  copies  of  "Sanitary  Monitor,"  §1.00 

5  2      "       "  "  Enquirer,"  $4.00 

5  E.  &  F.  N.  Spou's  account f 

5  8  copies  "Tlie  Sanitarian,"  $4.00 

5  Shaffer's  map  of  North  Carolina 

5  Post-office  orders 

7  To  supply  3  missing  Trans.  Am.  Pub.  H.  Asso 

7  Arthur  Winslow,  inspection  Asylum  for  D.  D.  and  Blind. 

14  A.  Winslow,  inspection  Western  N.  C.  Insane  Asylum 

14  R.  H.Lewis,        "  "  "         "  "       

14  Checks  on  New  York  to  pay  above 

16  Stamps 

17  Freight  on  stationery  from  P.  M.  Hale 

26        "         "  "  "        "         "    

26  Stamps 

30  Secretary's  salary,  3d  quarter,  1885 

Oct.        8  Stamps 

12  Freight  on  stationery  from  P.  M.  Hale 

14  P.  O.  box  rent 

Nov.      6  C.  W.  Yates,  sundries 

6  Giles  &  Murchison,  twine 

'     6  Stamps 

30  Freight  and  dray,  "Sanitary  Engineering" 

Dec.       4  Stamps 

11  Stamps 

17  T.  F.  Wood,  expense  Con.  of  State  B'ds.  of  H 

17  J.  W.  Jones,       "  "  "        "       "        

20  2  volumes  "Trans.  Am.  Pub.  H.  Asso." 

30  Secretary's  salary  4th  quarter,  1885 

1886. 

Jan.       4  Express  on  package  to  Prof.  Cain 

7  Postage  "Sanitary  Engineering" 

12  Stamps 

Feb.     28  Stamps 

Mar.     20  Stamps 

25  Freight  on  stationery  from  P.  M.  Hale  

27  Freight  on  books  to  A.  VViaslow 

30  Secretary's  salary  1st  quarter,  1886 


50 

5 

83 

62 

2 

25 

1 

50 

8 

00 

8 

00 

9 

84 

32 

00 

10 

00 

52 

15 

10 

32 

00 

23  00 

26 

50 

20 

1 

00 

1 

65 

50 

2 

20 

300  00 

1 

00 

1 

45 

1 

50 

95 

20 

1 

45 

2 

60 

1 

80 

1 

50 

40 

00 

25 

00 

10 

00 

300 

00 

45 

8 

70 

75 

2 

15 

1 

25 

55 

30 

300  00 
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April     7  Stamps $ 

30  C.  VV.  Yates,  sundries 

30  Giles  &  Murchisou,  letter  scales 

30  Building  and  painting  book  shelves 

May       5  Stamps 

21  John  McDonald,  expense  meeting  at  New  Bern 

21  J.W.Jones,  "  '•  "  "  

21  W.  D.  Hilliard,         "•  "  "  "  

21  A.  Winslow,  "  "  "  "  ... 

21  W.  G.  Simmons,       "  "  "  "  

21  R.  H.Lewis,  "  "  "  "  

21  R.  D.  Jewett,  "  "  "  "  

28  Stamps 

June    16  Stamps 

16  Freight  on  "Bulletin" 

25  Stamps 

28  Freight  on  books  to  R.  H.  Lewis 

30  Secretary's  salary  2d  quarter,  1886 300  00 

July       9  Stamps  and  postage  on  Bulletin 

9  J.  W.  Jones,  inspection  N.  C  Insane  Asylum 

9  W.  G.  Simmons,  meteorological  instruments 

14  8  copies  of  Sanitarian,  1886,  $4.00 

14  Post-office  box  rent,  1886 

30  Freight  on  Bulletin  and  wrappers 

Aug.      5  Stamps  and  postals 

13  Express  on  MS.  "Care  of  Eyes  and  Ears"  to  Raleigh  .... 

17  Stamps 

25  A.  Winslow,  inspection  X.  C.  Insane  Asylum 

27  Stamps 

Sept.    13  Stamps   , 

20  Five  copies  Lamb  Prize  Essays  (Am.  P.  H.  Asso.) 

24  Stamps 

30  Freight  on  plates  "Care  of  Eyes  and  Ears"  

30  Secretary's  salary  third  quarter,  1886 300  00 

Oct.        2  Freight  on  Bulletin 

11  Postage 

13  R.  H.  Lewis,  postage,  wrappers  and  freight  for   "Care  of 

Eyes  and  Ears," 50  00 

14  W'estcott  &  Thomson,  stereotyping  "Care  of   E^'es  and 

Ears"  132  45 

14  Sanitary  Engineer  (A.  Winslow)  4  00 

14  Stamps 90 

20  Assessment  Conv.  State  Boards  of  Health 5  00 

28  Stamps 1  50 


2 

00 

1 

08 

4 

50 

7 

50 

2 

00 

22 

75 

29 

25 

64  00 

45 

50 

25 

00 

24 

10 

17 

60 

50 

75 

45 

1 

00 

25 

100 

00 

1 

50 

29 

60 

80 

15 

32 

00 

3 

00 

1 

00 

1 

50 

40 

1 

00 

26 

00 

1 

00 

1 

25 

5 

00 

1 

00 

46 

!00 

00 

50 

1 
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IX  THOSE  CC 


July. 


Decembkb. 


Names  of  Cobeesposdests. 


ing  Cholera     morbus,    kiBronchitis,pneumonia,typhoid  Dr.  W.  L.  Hilliard,  Asheville 
I  dysentery,  whoopj    ;     fever,  measles. 

C       Dvst'D.,  diarrhoea,  pi.  |0.°'"*'P°''*-  E)r 

ing  Whooping  eough,  ti";-^one.  .Dr 

Cfer.     ver.  ;. .  L 

;....j ,    [None.  Dr 

oid  Dysentery,  typhoid      PneutDonia,  whooping  cough.  Dr. 
searlatiua,  diphtlieria. 


J.  L.  Laxton,  Morganton. 
Robt.  S.  Young,  Concord. 

F.  W.  Ritter,  Cor.,  Shiloh. 

Geo.  H.  West,  Xewton. 


lia.  Dysentery,  typho-m     Bronchiti.s.  Dr. 

C          intermittent  fevei     „    ,      ,  ,.   ,    ,           ^'■• 

Flux,  pneumonia,    a.  Rubeola,   mump.s,  diphtheria, 
C                                             '    whoop'g  eough,  typhoid  fever. 

ys-None.                             l^'-^^e-  Dr. 

^      jNone.                              ^"''"6.  :Dr. 

ty-i  Whooping  cough,  •*"  Dr. 

.      Whooping  cough,  I    'Whooping    cough,  diphtheria.  Dr. 
D           phoid  fever.              ,     typhoid  fever. 

'whooping  cough,ty;    pone.  Dr. 


Ei 


I  Typhoid  fever. 


'None. 


Ill        lypiioiu  level.  ■; 

len-  Whooping  cough,ty|  j-^"  report. 

G{      ]^one. 

[.Malarial  fever. 


Malarial  slightly. 
Pneumonia,  maiarial  fever. 


Gi 
Gi 
Hi 

In 

?■. 

Jo 

!J 

Jo 
Le 

Li) 

Ma 

Ma 

Mo 

Mo 
Ne.. 

Noi 

Oni 

Pet 

Per 
Pit!.. 

Poll 
Ricj 

Roij 

F 


Dysentery,    whoop 

malaria. 
No  report. 

None. 


None. 

I  None  reported. 
No  report. 


Whooping  eough,  a    l^'o  report. 


Jno.  M.  Manning,  Pittsborough. 
J.  F.  .'Vbernathy,  .Murphy. 

J.  C.  Oidney,  Shelby. 

Isaac  Jackson,  Wliiteville. 

W.  C.  McDuffie,  Fayetteville. 

R.  L.  Payne,  Jr.,  Lexington. 

A.  G.  Can-,  Durham. 
I 

Dr.  Julian  M.  Baker,  Tarborougli. 
,Dr.  D.  N.  Dalton,  Winston. 

Dr.  E.  S.  Foster,  Louisburg. 
Dr.  E.  U.  Holland,  Dallas. 

Dr.  W.  C.  Galloway,  Snow  Hill. 

Dr.  Ed.  Lindsay,  Greensboro. 

Dr.  J.  L.  Egerton,  Hendersonville. 

Dr.  .M.  W.  Hill,  Statesville. 


sry,' Whooping  cough. 


None. 


I     ver.  1,. 

Whooping  cough,  I    l^i/^^f^ 
I  Whooping  cough, 
!     ver,  malaria. 


Dr.  J.  G.  Rose,  Smithfield. 

iDr.  Rom.  A.  Whitaker,  Trenton. 
F.  M.  Rountree,  Kinston. 


Whooping  cough,  typhoid  fe-  Dr 
ver  slightly. 
Mea«ies  "typhoid  f«y-  Diphtheria,  measles,  whooping.  Dr.  J.  M.  Lawing,  Lineolnton. 
'' '  id     cough. 


1  Measles,  typhoid  f«    'Mea.sles,  diphtheria,  pneu-  Dr. 

!     monia. 

'cholera  morbus.          None  reported.  iDr. 

iMeasles,  diarrhoea,    jMeasles,  epidemic.  JDr. 

Catarrhal.  jDr. 


ScaViat'ina  siigiitly  Whooping  cough,  scarlatina,       Dr. 

1                        °      '  diphtheria,  typhoid  fever 

1  slightly. 

i  No  report.  iN\)  report.                                       Dr. 

I  Whooping  cough,  t    I  Whooping  cough.  |Dr. 

iWhooping  cough,^:  Whooping  cough,  typhoid  and  Dr. 

I    ver  slightly,  maP  ^.malarial  fevers. 

i  o      jt        s.  No  report.  Dr 


I  No  report. 


port. 
No  report. 


J.  M.  Lyie,  Franklin. 

Jas.  K.  Hardwicke,  Marshall. 

J.  H.  Gilkie,  Marion. 

W.  A.  Simmons,  Cor.,  Troy. 
F.  W.  Potter,  Wilmington". 

V.  S.  McNider,  Jackson. 

\V.  J.  Montford,  Ward's  Mill. 

W.  T.  Ennett,  Burgaw. 

C.  E.  Bradsher,  Cor.,  Roxboro. 
J.  T.  Sledge,  Greenville. 
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I-  Pnoumonia,  Blfghtly. 


lonta,   whooping  cougli, 


s  pQoumoola. 


..  Paeu'roonlK. 
..|Noiteroport«i 


|PaeuRiODlfl,br(faohltiti,ciitarrh 
lI  [iiHumniAlorv  dlseuen,  dlpb- 

ii^oMoei'd'lphiiierili 


monln,  bronchitis,  diph- 


Itutherroril .. 
Sampson 


la,  whooping  cough. 
Meaales,  whooping  cough. 
Whooping  cough,  measles. 


Pneiimooio,  whooping  cough, 

whooping  oough. 
.  report. 

Whooping  cough,  dlplUlierlalRothe!n,whooping cough, diph- 
lio,  whooping  cough. 


Whooping  cougl),  diphtheria 
repoTt«d. 


looping  cough. 

Diphtheria  olightly. 

lopingcough. 


Typhoid  fev*rallghtly. 

Typhoid  fever  Bllghtly. 
Measles,  whooping  cough. 


eosles,  typhoid  fe 
hooping  cough,  n 


joplog  cough,  dyser 


ping  couBh.  dysentery 
Whooping  cough, 
'hoopinc  cough,  dfphthei 


a'a,  dysentery,  whoo 


Dysentery. 

Whooping  cough,  dyi^entery. 
Whooping    cough,    dysentery. 

Measles. 


es,  typhoid  fever. 
Whooping  cough,  rotlieli; 


KBa,  dysentery,  typhoid  Measles,  dysentery,  typhoid  fe-  I 
Measles,  diarrhan,  dyRcnt«ry,{No  report  i] 

^^I'.'^P'"*  cough,  typhdid   ft-  Whooping  cough,  typhoid  fe-|; 

Whooping  cough,  lypht 


Whooping  cough,  typhoid  f 


Whooping    cough,    dyaentery, 


t>phoid   and 
cough     diplill 


h,  Hc«rlalma-       U^l^o  iP^Jif  ^_^^^';k{^^  * 


Typhoid  fever  slightly,  bftvel 
""  looping  cough. 


Whooping  cough,  typhoid  ft 


Typhoid  fever,  malaria. 
Whooping  cough. 
Whooping  cough,  typhoid 

Mioopine  pniigh,   diphth( 


ough    typhoid 
ciiigh    diphthc 


sles,  dysentery,  typhoid  f 
iallna,typhoid  fever  sligh 


Diphtheria  slightly. 


Diphtheria,  typhoid  fever 
HiJShlly. 

diphtheria,!  nlermitWQt 

ly*p"for'' 

NoS?"'^ 

Typhoid  fever  slightly. 

Typhoid  fever  slightly. 
Diphlhevin,  iTialarinl  fev. 

itlghtly,  mail 


Vhoopioi 


;ough,  dlphll 
jough,  typhoid  fe- 


iphtheria,  typhoid  fever. 
Tnrladna,  diphtheria,  typhoid 
Measles,  typhoid  fever,  dysen- 


Tonsilltl^,  typhoit 
Whooping  cough, 


i.jBronchitK   whooping    cou^.lHro 
1    typhoid  fever.  I    ft 

ITyphoidfover.whoopiagoougli'xoi 

i-JNone.  JNot 

jpbeiiinoniu.  Pn. 

Whooping  cough  i\Dd  rubeoln.iltui 
typhoid  fever  IN'oc 

erveryslightly,      |Sor 


i8.ptiounionia,lypln, 


Jia,  whooping  cough,  Dr. 
lDfl.diphiliorfn 


slighliy. 


cough,  mnlnrio,  dya- 


Typhoid  fuver  sligh 


9,  dysentery  e  lightly, 
ina  very  slightly, 
il  diseases  slightly. 


'hooping  cough,  dlphtbei 
typhold^fever. 


iphlheria,  typhoid  fever. 
Typhoid  fever  slightly. 


Whooping  cough,  typhoid  fe-  £ 
{  cough,  ty-jDiphlheria,  measles,  nhoopin 


Bowel  troubles,  scnrlaUnn, 
diphtheria,  typhoid  fever 
slightly. 


'cough,  typhoid, ft 


JOUgh, 

^er  slightly. 


latino. 


Diphtheria,  typhoid  fever 
slightly. 

Meaales,  whooping  cough. 


inriatlnA,  Whooping  cough  slightly.  jScavlatina,  diphtheria  slightly. 

Diphtheria,  typhoid  fever.         piphthorin,  typhoid  fever. 
I     ing  cough,  diphtheria.  rial  fevers,  whooping  cough. 

-  Stnrlatina,  diphtheria,  typhoid  Diphtheria,  typhoid  fever 

fever.  I    slightly, 

I'iptitherin,  typhoid  fover.         jTyphoid  fever  slightly. 
Typhoid  fever  slightly.  jMeaiilos,  p 

|Men3le8,  diphtheria  and  ty-       iDlphtheHa  very  ullglitly. 
Diphtheria  slightly.    '  . 

'hooping    cough,  scflrlatloA, 

typhoid  slightly,  malaria. 


Whooping  cough. 

>ine  cough,  typhoid  a 


,  dlphthei 

,  whooping  cough, 


phary 


'Slightly 


Pnoumoolft.  whooping  coiic 
typhoid  mid  malJu-inl  feveri 

Typhoid  fever  slightly. 

Typhoid  fever.   ~ 

Diphtheria,  typhoid  fever, 

TypAoId  fenrr  very  eJigliUT^ 
Whooping  coukIi,  pneumonia,  t 

^enales,  whooping  oough. 
Whooping  cough,  bronchial 


I.  M.  Manning,  Pittsborough. 
T.  .tbcrnathy.  Murphy. 

?.Gidney.  Shelby, 
ac  Jackson,  Whitevllle. 
C.  McDufficFoyetteville. 
L.  Payne,  Jr..  Lexington. 

ian  M.  Bakor.Tof'boroUBl. 


'.  Uill.aintesvllle. 


r.  J.  H.  Gilkie,  Blarion. 

t.  F.'w!  Potter,  w'llmlnglon'" 

r.  W.  J.  Monlford,  Ward's  Mill. 
r.  W,  T.  Ennett,  Burgaw. 

r.  J.  T,  Sledge,  0[«eDvtlle. 

r.  G.  H  Cox,  Cor..Tryon  City. 
r.  J.  M.Slanaill,  Rookinghiun. 

r.  E.  B.  Harris.  Rutherfordton. 


r.  J.  H.  Tucker,  Cor.,  Heudei 
r.  Jamos  McICee,  Raleigh, 
r.  P.  J.  Macon,  Warrenton 

r.  James  Spicer,  Goldsboro. 
r.  W.P.  Wtiittington,  Yancey  i 
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Oct.      29  Fieight  on  Reports  of  Michigan  Board  of  Healtii  to  com- 
plete library 1  65 

30  FreigJii  un  bases  for  stereotype  plates 35 

Nov.      3  Westoott  &  Thomson,  bases  for  stereotype  plates 7  00 

3  Express  on  Bulletin 50 

3  Paste  brush 20 

4  500  sheets  cyclostyle  paper 40 

5  Postage  on  Bulletin 42 

23  Stamps 1  00 

Dec.       1  C.W.Yates 13  52 

2  Express  and  postage  on  Bulletin 75 

2  Office  rent  ending  December,  1886,  10  months,  at  $5.00  ..  50  00 

9  Stamf)s 1  50 

10  \  cord  wood  and  cutting 1  25 

16  Secretary's  salary  4th  quarter,  1886 300  00 

18  Freight  on  "Care  of  Eyes  and  Ears" 53 

24  Stamps 2  35 

$4,015  9;i 

RECEIPTS. 

Appropriation  for  year  1885 $2,000  00 

"      "    1S86 2,000  00  $4,000  00 

Balance  due  Thomas  F.  Wood,  Treasurer  , $15  93 
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REPORT   OF    DR.    J.    W.    JONES,    PRESIDENT,   ON 
THE  NORTH  CAROLINA  PENITENTIARY. 


Capt.  E.  R.  Stamps, 

President.  North  Carolina  State  Penitentiary,  Raleic/h,  N.  C: 

By  an  invitation  of  the  Board  of  Directin-s  of  North  Caro- 
Jiua  State  Penitentiary,  tlie  North  Carolina  Board  of  Health 
sent  to  the  Penitentiary  a  committee  consisting  of  Drs.  J.  W. 
Jones  and  S.  H.  Lyle;  Prof.  W.  G.  Simnions  and  Artlmr  Wins- 
low,  C.  E.,  to  make  a  sanitary  inspection,  on  May  22,  1885. 
The  committee  were  iiupressed  by  the  cordiality  of  their  recep- 
tion and  the  willingness  of  the  officers  to  give  them  information 
that  might  in  any  way  aid  them  in  the  discharge  of  their  duties. 

It  is  regretted  that  this  report  has  been  so  long  delayed.  It 
was  not  for  want  of  interest  in  the  work. 

The  committee  are  conscious  that  they  made  a  hasty  visit  to  the 
Penitentiary,  but  entertain  the  belief  that,  by  the  aid  which 
sanitary  science  affords  them,  and  the  assistance  so  cheerfully  ren- 
dered them  by  the  officers  in  charge,  they  have  not  greatly  erred. 

Many  circumstances  affect  human  life.  Its  fundamental  laws 
connot  be  violated  with  impunity.  In  prison  life,  the  arrange- 
ment of  the  prison,  the  air,  the  water,  the  hours  of  rest  and 
labor,  the  quantity  and  quality  of  food,  the  protection  from 
excessive  cold  and  heat,  are  all  big  factors  in  health  and  disease, 
over  which  a  watchful  care  and  intelligent  oversight  must  be 
taken,  that  knows  no  abatement.  The  air,  water  and  food  may 
be  made  unclean  and  unhealthy  by  the  environment,  the  air  and 
water  taking  up  noxious  gases  and  bad  emanations  that  come  from 
decompo.sition  of  matter,  together  with  the  food  in  its  connection 
with  the  air  and  water  when  taken  into  the  body  to  sustain  it, 
become,  at  the  same  time,  carriers  and  causes  of  diseases.  Also 
good  food  improperly  prepared,  or  not  suited  to  the  condition, 
may  become  a  source  of  disease.  The  houses  should  be  so  con- 
structed as  to  protect  us  against  inclement  weather  and  not  per- 
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mit  the  accumulatiou  of  foul  air,  and  to  have  a  sufficieucy  of 
pure  air  and  light.  The  clothing  should  be  of  a  sort  to  render 
us  comfortable  and  to  protect^us  from  the  excessive  cold  and 
heat,  clean  and  dry.  The  hours  of  rest  and  labor  should  be 
ordered  with  a  Christian  vigilance. 

The  high  death  rate  as  reported  by  the  President  of  the  Board 
of  Directors  can  only  be  accounted  for  by  a  violation  of  sorae 
one  of  these  laws  of  health  in  the  Penitentiary,  stockades  or 
county  jails. 

No  facts  or  conditions  are  given  in  the  report  of  the  President 
of  the  Board  which  will  account  for  the  high  death  rate  or  ena- 
ble the  committee  to  advise  in  the  matter  from  the  report. 

From  the  greater  amount  of  sickness  at  certain  stockades,  as 
reported,  it  would  seem  that  there  are  local  causes  operating  at 
these  {)oints  that  produce  disease,  which  the  Directory  would  do 
well  to  have  studied,  in  order  that  the  causes  may  be  removed. 

We  cannot  too  strongly  urge  the  immediate  consideration  of 
Mr.  Winslow's  report,  which  please  find  herein.  Foul  air  and 
noxious  gases  will  surely  cause  disease  and  unfit  the  convict  for 
the  exposure  and  labors  of  stockade  life. 

For  the  better  study  of  disease  causation  of  the  Penitentiary, 
it  is  suggested  that  the  physician  give  in  his  report  not  only  the 
number  of  cases  of  sickness  of  all  kinds,  but  in  addition  the 
names  of  the  diseases  treated  in  the  Penitentiary,  stockades  and 
farms. 

It  is  hoped  that  we  may  devise  means  for  a  better  sanitary 
condition  of  the  county  jails,  which  will  relieve  the  Penitentiary 
of  much  of  its  sickness  and  mortality. 

We  are  making  efforts  to  have  each  convict  sent  to  the  Peni- 
tentiary furnished  with  a  descriptive  list  by  the  County  Superin- 
tendent of  Health,  showing  the  time  he  has  been  in  prison  and 
the  state  of  his  health.  This  is  for  the  guidance  of  the  Super- 
intendent aud  Physician  in  the  treatment  and  selection  of  labor 
suited  to  each  convict.      Respectfully  submitted, 

J.  W.  JONES,  M.  D., 

President  N.  C.  State  Board  Health. 
Tarboro,  N.  C,  July,  1885. 


36  REPORT   OF    BOARD    OF    HEALTH. 


REPORT   OF  PROF.   W.  G.   SIMMONS   ON  THE 
NORTH  CAROLINA  PENITENTIARY. 


To  Dr.  J.  W.  Jones, 

President  Board  of  Health  of  North  Carolina: 

The  North  Carolina  State  Board  of  Health  accepted  an  invi- 
tation to  visit  the  Penitentiary,  and  a  committee,  consisting  of 
four  members  of  the  Board,  made  an  official  visit  to  that  institu- 
tion May  22d.  The  authorities  extended  every  facility  for 
examining  into  its  condition  and  management. 

The  committee  of  the  Board  found  that  the  convicts  are  sup- 
plied with  an  abundance  of  wholesome  food,  that  the  water  is 
good  and  the  water  supply  is  fully  adequate  to  every  sanitary 
requirement. 

The  buildings  are  in  good  condition  and  all  necessary  attentioQ 
is  given  to  cleanliness  in  all  the  apartments,  including  the  hospi- 
tals and  cells  for  the  convicts. 

The  cells  are  not  as  large  as  they  should  be;  their  capacity  is 
only  *  cubic  feet.  This  necessitates  that  extraordinary  care 
should  be  given  to  the  matter  of  ventilation,  especially  during 
the  night,  when  they  are  occupied. 

The  attention  of  the  authorities  was  called  to  this  point,  and 
they  expressed  an  earnest  wish  to  do  all  that  could  be  done  to 
obviate  the  difficulty. 

The  sewerage  is  defective  and  the  traps  are  not  all  in  safe 
condition. 

As  the  water  supply  is  ample,  it  will  be  an  easy  matter  to  cor- 
rect this  evil.  The  Civil  Engineer  of  the  Board  will  give  his 
special  attention  to  this  matter  at  once,  and  as  the  authorities 
are  in  full  sympathy  with  the  Board,  there  can  be  no  doubt  that 
his  suggestions  will  be  readily  complied  with  and  that  the  dan- 
ger from  this  source  will  be  speedily  removed. 
Respectfully  submitted, 

W.  G.  SIMMONS. 


*  Number  of  feet  to  be  ascertained  by  the  Civil  Engineer  and  reported  by  him. 
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REPORT  OF  DR.  SAMUEL  H.  LYLE  ON  THE 
NORTH  CAROLINA  PENITENTIARY. 


To  Dr.  J.  W.  Jones, 

President  Board  of  Health  of  North  Carolina : 

Taken  as  a  whole,  the  Penitentiary  is  in  the  most  perfect  san- 
itary condition  of  any  building  I  have  ever  seen;  still,  there  are 
some  points  to  which  it  might  be  worth  while  to  call  the  atten- 
tion of  the  Board  of  Directors. 

The  cells  contain  only  265  cubic  feet  air  space  when  empty, 
which  is  not  enough  unless  changed  very  frequently,  especially 
in  the  lower  cells,  where  the  air  from  the  upper  rows  of  cells  set- 
tles by  virtue  of  its  weight.  There  should  be  some  arrangement 
by  which  a  strong  current  of  air  could  be  made  to  pass  through 
the  ventilating  flues  all  uight.  This  could  be  best  accomplished 
by  a  steam  or  some  other  blower,  arranged  on  the  same  princi- 
ple, or  if  this  is  not  used,  a  jet  of  steam  allowed  to  escape  into 
the  flue,  so  as  to  produce  a  partial  vacuum,  would  accomplish 
the  purpose,  but  not  so  well.  As  the  system  of  ventilation  is 
arranged  now,  the  lower  row  of  cells  is  not  safe. 

The  privies  are  all  in  good  condition  and  the  water-closets 
well  nigh  perfect,  but  in  the  bath-room  in  the  basement,  as  at 
other  points  designated  by  Mr.  Winslow,  in  his  report,  there  are 
no  ti'aps  in  the  sewer  and  water  pipes,  or  if  so,  they  are  so  far  from 
the  opening  of  en.trance  that  they  do  not  answer  their  purpose, 
allowing  the  escajie  of  sewer  gas  into  the  bath-room  and  from 
thence  into  tiie  other  basement  rooms.  I  recommend  that  the 
traps  be  placed  immediately  at  the  internal  end  of  these  pipes. 

I  have  a  great  many  other  notes,  but  as  Mr.  Winslow  and 
myself  took  the  same,  from  this  time  on  they  will  appear  in 
his  report.  Very  truly,  yours, 

SAMUEL  H.  LYLE,  M.  D. 
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REPORT   OF   ARTHUR  WINSLOW,   C.   E.,  ON  THE 
XORTH  CAROLINA  PEXITEXTIARY. 


Raleigh,  N.  C,  June  13,  1885. 
Dr.  J.  W.  Jones,  M.  D., 

President  N.  C.  State  Board  of  Health,  Tarboro,  N.  C: 

Dear  Sir:  I  herewith  respectfully  submit  to  you  my  report 
on  the  sanitary  condition  of  the  State  Penitentiary,  with  particu- 
lar reference  to  the  plumbing,  disposal  of  sewerage  and  ventila- 
tion of  the  buildings. 

The  report  is  necessarily  general  and  incomplete,  from  the  fact 
that  I  had  not  the  time  nor  the  power  to  make  a  detailed  and 
thorough  examination,  and  also  because  much  which  should  have 
had  personal  inspection  is  hidden  behind  walls,  beneath  floorings, 
or  is  deep  under  the  ground,  and  therefore  many  facts  had  to  be 
taken  for  granted  or  obtained  by  inquiry  from  the  officers  of  the 
Institution. 

The  plumbing  of  the  building,  as  far  as  I  could  observe,  seemed 
excellent  and  in  good  order. 

According  to  Col.  Hicks's  statement,  the  waste  pipes  from 
kitchen  sinks,  bath  tubs,  etc.,  are  trapped  effectively  before  enter- 
ing the  drain  or  soil  pipes,  thereby  preventing  poisonous  sewer 
gases  from  escaping  into  the  different  apartments.  The  form  of 
water-closet  used  is  of  a  self-acting  pattern,  in  which  the  basin  is 
flushed  through  the  action  of  a  spring  seat  upon  a  valve  in  the 
supply  pipe.  The  soil  pipe  is  said  to  be  properly  trapped  beneath 
the  basin,  and  the  basin  to  be  provided  with  a  ventilating  pipe 
which  leads  to  the  top  of  the  building;  both  necessary  precau- 
tions. The  method  of  flushing  the  basin,  however,  is  to  be 
objected  to,  if  not  condemned.  Direct  supply  of  water  to  water- 
closets  from  cisterns  or  mains  from  which  drinking  water  is  drawn, 
is  universally  condemned.  The  supply  should  always  be  from  a 
separate  flushing  cistern.  The  rough  diagram  on  next  page  rep- 
resents the  principle  of  the  water-closet  system  in  use  at  the 
Penitentiary. 
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The  vertical  water  [)ipe  couuects  directly  with  the  large  water 
tank  on  the  top  of  the  building  and  from  this  same  pipe  water 
for  drinking,  washing,  bathing  and  water-clo.«et  purposes,  is 
drawn  directly  and  at  different  levels.  Xow,  while  there  is  pres- 
sure in  this  pipe  sufficient  to  cause  a  strong  outward  flow  thTough 
the  water-closet  supply  pipe,  when  the  valve  is  open,  there 
would  seem  to  be  little  danger  to  apprehend  from  this  direct 
connection;  but,  should  the  efflux  of  water  from  the  various 
openings  below  this  level  be  sufficient  to  cause  the  maximum 
possible  flow  of  water  through  this  pipe  at  the  existing  pressure, 
or  should  the  lank  become  empty  at  any  time,  then,  when  the 
water-closet  valve  is  opened,  there  would  be  a  suction  through 
the  supply  pipe  into  the  water  pipe  carrying  back  the  stagnant 
and  contaminated  water  and  the  poisonous  gases.  This  is 
especially  liable  to  occur  in  the  upper  stories  where  the  outward 
pressure  of  the  water  is  least  and  below  which  there  is  most  lia- 
bility of  an  exhausting  demand  upon  the  water  supply  pipe. 
And  it  is  just  at  the  upper  levels,  evidently,  that  contamination 
of  tlie  water  would  be  most  dangerous  and  far  reaching  in  its 
effects.  Though,  ordinarily,  the  danger  from  this  defect  may 
not  be  very  great,  a  small  amount  of  such  contaminated  water 
would  be  very  dangerous  in  cholera  times,  or  with  the  prevalence 
of  typhoid  fever. 

The  location  of  the  water-closets,  especially  in  the  hospital 
departments,  is  also  to  be  objected  to  as  too  close  to  the  bed- 
rooms, and  as  with  too  direct  a  connection,  only  one  door  inter- 
vening, and  this  probably  frequently  left  open.  In  the  basement 
floor,  l)efween  each  two  blocks  of  cells,  and  connected  with  them 
by  four  (4)  doors,  are  the  prison  bath-rooms.  These  are  furnished 
with  iron  tubs  supplied  with  hot  and  cold  water.  The  escape 
pipes  are  said  to  be  all  suitably  trapped.  In  the  centre  of  the 
floor  is  the  ojjening  of  a  large  pipe  which  leads  directly 
into  the  sewer  pipe  at  a  distance  of  two  (2)  or  three  (3)  feet 
below  the  floor.  This  untrapped  direct  connection  between  the 
sewer  and  the  cell  compartments  might  seem  a  dangerous  source 
of  disease,  and  this  it  would  be  were  it  not  that  there  is  a  strong 
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downward  draught  through  this  pipe,  which  effectually  prevents 
any  sewer  gases  from  flowing  into  the  bath-room.  This  down- 
ward draught  is  produced  by  the  action  of  a  ventilating  pipe, 
which  runs  from  the  main  sewer  up  through  the  kitchen  chim- 
ney flue  to  the  top  of  tiie  building.  The  heating  of  the  air  in 
this  pipe  causes  a  stroug  upward  current  of  air,  which  produces 
an  inward  flow  of  air  from  all  parts  of  the  sewer.  This  is,  how- 
ever, entirely  dependent  upon  the  heating  of  the  pipe,  and  should 
it  at  any  time  be  allowed  to  become  cold,  especially  in  summer, 
a  reverse  flow  of  air  would  set  in  and  the  poisonous  sewer  gases 
would  be  poured  out  into  the  cell  chamber  through  these  openings 
in  the  bath-room  floors.  The  sewerage  flows  out  into  the  open- 
ing, just  outside  of  the  west  portion  of  the  wall  surrounding  the 
buildings,  whence  the  water  flows  down  through  channels  in  the 
earth  and  over  broken  stone  to  an  adjoining  branch.  The  solid 
matter  is  largely  precipitated  here  and  arrested  by  the  broken 
stone  and  forms  a  constantly  increasing  accumulation  of  filth. 
This,  at  present,  is  not  noticed  to  produce  any  disagreeable  effects, 
but  with  the  completion  of  the  buildings  more  closely  adjoining 
this  portion  of  the  wall,  and  with  the  increase  of  this  deposit,  I 
cannot  but  think  that  it  will  prove  a  source  of  discomf  )rt,  if  not 
of  danger.  I  should  advise  the  pipes  being  prolonged  as  far  as 
the  branch  at  least. 

The  ventilation  of  the  rooms  and  cells  in  the  buildings  is  by 
no  means  perfect.  In  the  wash-room  and  shoe-shop  no  adequate 
provision  is  made  for  a  sure  supply  of  fresh  air.  The  windows 
are  opened  and  closed  according  to  desire,  and  during  the  winter 
it  is  more  than  probable  that  they  are  almost  entirely  closed  for 
the  greater  part  of  the  time.  Each  cell  is  ventilated  by  means 
of  two  separate  flues,  which  lead  to  the  top  of  the  building.  As 
there  are  five  (5)  tiers  of  .cells  in  each  block,  ten  (10)  flues  open 
out  <3ver  each  column  of  cells  near  the  roof.  Eight  (8)  of  these 
sets  of  ten  (10)  flues  each  are  there  run  together  and  connected 
with  a  central  flue,  containing  a  steam  coil,  which,  when  heated, 
is  intended  to  create  an  upward  draught  in  these  flues.  The 
working  of  this  system  of  ventilation  seems,  however,  very  de- 
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fective.  The  steam  coils  are  not  kept  heated  all  of  the  time, 
aud  thus  in  summer,  when  the  walls  of  the  building  are  cooler 
than  the  outside  air,  a  downward  current  must  set  in,  and  even 
when  heated  the  coils  are  so  near  the  top  of  the  flues  that  the 
short  column  of  heated  air  is,  under  the  most  favorable  circum- 
stances, not  able  to  produce  a  strong  upward  draught.  As 
roughly  tested  by  me  a  few  days  ago,  a  downward  current  was 
found  to  exist  in  these  flues,  while  the  coils  were  cold,  and,  after 
steam  was  introduced,  a  very  slight  change  for  the  better  was 
noticed,  the  air  appearing  to  be  nearly  stagnant  and  fluctuat- 
ing irregularly  from  a  slight  upward  to  a  slight  downward 
flow,  according  as  any  current  of  air  happened  to  influence  it. 
This  is  certainly  to  be  strongly  objected  to,  and  though  in 
summer,  when  doors  and  windows  are  open,  sufficient  fresh  air 
may  reach  the  prisoners  without  the  aid  of  the  ventilating  flues, 
this  backward  draught  makes  the  conditions  worse  than  with 
no  flues  at  all,  for  the  gases  and  vapors  from  the  night 
buckets  are  blown  directly  back  into  the  cells,  often  around  the 
prisoner's  head,  whose  bunk  is  immediately  over  the  opening. 
In  winter,  when  fresh  air  has  not  such  free  access,  these  flues 
should  do  good  work,  in  order  to  keep  this  compartment,  con- 
taining as  many  as  160  sleeping  men,  in  a  healthy  condition. 
The  capacity  of  each  cell  is  about  300  cubic  feet.  To  maintain 
the  air  in  a  healthful  condition  with  such  a  space,  when  occupied 
by  one  man,  it  should  be  completely  changed  ten  (10)  times  in 
each  hour.  The  ventilating  flues  are  9x5  inches  in  section.  If 
the  escape  of  the  ventilated  air  is  to  take  place  entirely  through 
these  flues  and  equally  through  each,  it  should  flow  with  an  aver- 
age velocity  of  at  least  80  feet  j)er  minute.  If  the  ventilators 
cannot  be  made  to  produce  this  rate  of  flow  they  should  at  least 
be  perfected  to  the  extent  of  never  allowing  a  down  draught  to 
sweep  back  into  the  compartments  the  very  gases  which  the 
flues  are  designed  to  carry  off*. 

The  water  supply  is  chiefly  derived  from  a  reservoir  occu})ying 
the  site  of  the  old  granite  quarry.  It  i?  fed  by  a  large  spring 
in  the  bottom.     The  water  is  clear  and  free  from  sediment,  and 
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the  reservoic  is  open  to  the  h'ght  aud  air,  and  is  not  rendered 
impure  by  any  vegetable  growth.  The  water  is  pumped  from 
the  reservoir  to  a  tank  on  the  top  of  the  building,  whence  it  is 
distributed  through  iron  pipes. 

Sorue  of  the  drinking  water  is  also  taken  from  a  well  on  the 
west  side  of  the  buildings,  but  both  of  these  sources  of  water  supply- 
are  remote  from  any  possible  sources  of  pollution.  The  heating 
of  the  buildings  is  effected  by  the  steam  pipes  aud  hot  air.  It 
seems  in  all  respects  satisfactory.  The  air  is  taken  directly  from 
the  outside,  remote  from  any  sewer  opening,  and  is  heated  by 
steam  citils.  In  concluding  this  report,  I  must  apologize  for  my 
delay  in  preparing  it.  I  have,  however,  been  very  much  pressed 
with  other  work  which  demanded  my  prior  attention,  and  I  have 
devoted  the  very  first  available  opportunity  to  this  work.  I  am 
well  aware  of  its  deficiencies,  but  trust  that  you  may  be  able  to 
extract  some  information  of  value. 

I  am,  sir,  very  respectfully,  yours, 

ARTHUR  WINSLOW,  C.  E. 


REPORT  OF   DRS.  THOMAS   F.  WOOD   AND   W.  D. 
HILLIARD  ON  THE  CONVICT  STOCKADES. 


Wilmington,  N.  C,  June  1,  1885. 
The  Board  of  Directors  North  Carolina  Penitentiary : 

Gentlemen: — In  accordance  with  your  invitation  to  make  a 
sanitary  survey  of  the  prison  camps  under  the  charge  of  the 
State  Penitentiary,  the  North  Carolina  Board  of  Health  ap- 
pointed Dr.  W.  D.  Hilliard,  of  Asheville,  and  Dr.  Thomas  F. 
Wood,  of  Wilmington,  to  make  the  tour  of  inspection.  Ac- 
companied by  Capt.  A.  D.  Brown,  of  Wilmington,  member  of 
the  Penitentiary  Board,  we  visited  the  Balsam  Station,  in  Jack- 
son county,  the  Tennessee  Station,  the  Nantahala  Station,  the 
Asheville  Junction  Station,  and  the  Ardeu  Station,  in  Henderson 
county. 
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As  a  result  of  this  tour  of  inspection  we  beg  leave  to  lay 
before  you  such  suggestions  as  in  our  opinion  would  promote  the 
health  and  working  abilities  of  the  convicts  held  by  the  State, 
and  also  to  further  their  w^ell-being.  These  two  objects  we  have 
kept  constantly  in  view.  We  will  remark  on  the  several  stations 
in  detail,  and  finally  make  such  general  observations  as  may 
applv  to  the  entire  convict  system  as  seen  by  us  in  the  western 
counties. 

The  Balsam  Station  is  well  located,  and  the  quarters  furnished 
for  the  twenty-eight  men  there  we  found  to  be  in  good  condition, 
and  the  employment  of  the  men — saw-mill  work — of  a  jiind  to 
promote  their  health. 

We  found  two  men  suffering  slightly  here  from  diarrhoea,  but 
we  had  no  opportunity  of  examining  those  at  work.  Upon  the 
whole  everything  here  was  satisfactory. 

The  second  station  we  visited  was  the  one  on  the  Tennessee 
River  —  miles  from  Charleston,  in  Sw^ain  county.  Here  we 
found  accomodations  for  forty-seven  men,  in  quarters  located 
directly  on  the  sloping  shore  of  the  Tennessee  River.  The  camp 
is  well  located  for  drainage  and  water  supply. 

The  food  prepared  for  the  convicts  was  examined  and  found  to 
be  of  good  quality.  The  corn-bread  was  specially  well  baked, 
and  made  of  sweet  meal,  quite  well  bolted.  This  we  believed  to 
be  much  better  than  corn-bread  usually  consumed  by  the  men 
who  compose  the  large  majority  of  the  convicts.  Flour  bread 
was  not  a  part  of  their  diet,  and  would  indeed  not  be  a  desirable 
article  of  food  unless  better  prepared  than  is  usual  in  camp. 

The  water  sup])ly  is  from  a  flume  from  the  mountain,  the  water 
beiuiJ!;  conducted  through  the  inside  of  the  prison,  the  water 
going  in  sufficient  volume  and  force  w^hen  at  its  maximum  to 
keep  the  foecal  deposits  from  the  men  well  washed  away. 
Drinking  water  is  within  easy  reach  through  a  hand-hole  near 
the  chimney,  enabling  a  prisoner  at  will  to  get  pure  water.  The 
ventilation  in  the  prison  is  chiefly  accomplished  through  the 
loosely  laid  clap-boards  of  the  roof  and  through  the  large  fire- 
places.    The  disadvantage  of  this,  though,  is  that  during  rain 


44  REPORT    OF    BOARD    OF    HEALTH. 

storius  the  roof  leaks  quite  freely.  This  is  a  general  condition 
of  all  the  prisons,  and  will  be  mentioned  more  in  detail  here- 
after. The  free  use  of  whitewash  in  the  quarters  and  prisons 
added  to  the  general  tidiness  and  sweetened  the  atmosphere  of  the 
prison.  We  did  not  have  the  opportunity  of  inspecting  the 
prisoners  in  their  quarters,  as  our  visit  was  near  midday,  while 
they  were  absent  at  work. 

The  examples  of  untidiness  which  we  discovered  at  the  Ten- 
nessee Station  were  the  dirty  condition  of  the  blankets  exposed 
for  airing,  and  the  necessity  arising,  by  reason  of  the  night  guards 
not  being  allowed  to  leave  their  posts,  of  making  use  of  the 
ground  in  the  rear  of  the  prison  to  relieve  themselves.  We  found 
here  four  convalescent  patients,  and  no  hospital  supplies,  not  even 
to  the  simplest  remedies  in  case  of  sudden  emergencies.  Upon 
the  whole,  this  station  was  in  a  fair  sanitary  condition. 

On  Tuesday  we  proceeded  to  the  Nantahala  Station,  —  miles 
from  Charleston.  This  camp  is  located  on  the  Nantahala  River, 
shut  in  by  the  mountains  on  both  sides.  It  is  a  clearing  of 
small  area,  and  not  nearly  so  favorable  for  a  camp  as  the  Ten- 
nessee Station,  mentioned  above. 

We  reached  this  station  during  a  rain  storm,  and  had  the  first 
opportunity  of  seeing  the  prisoners  confined  in  their  quarters. 
Neither  the  drainage,  water-supply  nor  ventilation  were  very 
good. 

This  was  owing  to  the  natural  disadvantage  of  the  location. 
The  prison  is  a  large  log  house,  loosely  covered  with  clap-boards, 
admitting  fresh  air,  or,  rather,  letting  out  foul  air,  but  insuffi- 
cient protection  in  the  time  of  rain. 

The  bunks  of  the  men  are  built  in  two  tiers,  about  four  feet 
from  the  ground  for  the  first,  and  the  second  tier  about  three 
feet  above  the  first.  The  bed  sacks  are  filled  with  straw  of 
varying  degrees  of  cleanliness.  The  blankets  were  of  good 
quality  but  not  as  clean  as  they  should  be.  During  the  day  of 
our  inspection,  the  dampness  of  the  men's  clothing  and  blankets 
imparted  a  peculiar  cht)ky  odor  to  the  prison,  the  doors  at  the 
time  being  wide  open.  The  cubic  space  of  air  allowed  to  each 
prisoner  was  about  230  feet. 
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The  hospital  building  is  also  a  log  house,  kept  quite  clean,  and 
used  also  as  a  drug  dej)artment.  The  number  of  patients  con- 
fined there  was  10.  Of"  this  number  we  will  mention  a  few  in 
detail: 

Robert  Williams,  a  colored  man  from  Halifax  county  (No. 
5766),  is  a  dangerous  lunatic,  subject  to  violent  fits  of  rage, 
imperiling  the  other  convicts  in  hospital.  We  would  suggest 
his  early  removal  to  the  Goldsboro  Asylum,  or  some  other  place 
of  safety,  as  the  means  at  the  command  of  Dr.  Schenck,  the  sur- 
geon in  charge  of  the  station,  are  entirely  inadequate.  The 
calamity  of  a  fire  or  homicide  by  the  hands  of  this  insane  crim- 
inal is  too  horrible  to  contemplate,  but  are  not  at  all  improbable 
consequences  of  his  detention  there. 

Jackson  (5709)  has  several  old  fractures  and  one  umbilical 
hernia,  the  sum  total  of  his  disabilities  making  him  unfit  for 
duty  there. 

Cradle  (5716)  needs  a  truss,  but  even  when  properly  fitted  (a 
matter  not  easy  to  do  at  this  remote  station)  would  not  be  of 
much  use  as  a  laborer. 

John  Suramerville,  a  patient  with  au  imperfectly  united  frac- 
ture, is  a  particularly  unfortunate  case. 

His  fracture,  according  to  his  statement,  was  discovered  by 
Dr.  Moore,  the  medical  officer  who  preceded  Dr.  Schenck,  but 
it  was  not  treated  skilfully,  and  a  permanent  lameness  will  prob- 
ably result.  Dr.  Schenck  has  instituted  treatment  which  prom- 
ises success  after  a  long  time,  but  the  service  of  the  prisoner  as 
a  laborer  is  lost  for  an  indefinite  period. 

The  roofs  of  the  hospital  and  prison  were  not  tight  enough, 
as  mentioned  above,  but  of  the  former  building,  orders  were 
issued  the  day  of  our  visit  that  it  should  be  repaired. 

Asheville  Junction  Station  was  visited  on  Thursday,  the  28th 
of  May.  The  prisoners  are  kept  in  a  former  brick  warehouse, 
belonging  to  the  railroad.  The  location  is  flat  and  difficult  to 
drain.  The  roof  is  more  secure  against  rain  than  in  the  other 
buildings,  and  has  a  false  roof  to  permit  better  ventilation. 
Water  is  not  easily  obtained  here,  and  the  privy  arrangements 
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are  not  good.  The  floors  were  uot  clean,  owing  to  the  former 
storage  and  leakage  of  salt  when  the  building  was  used  as  a  ware- 
house, and  because  of  the  numerous  rainy  days.  The  bunks  of 
the  men  are  built  as  described  at  the  Nantahala  Station,  and  the 
bedding  in  fair  condition,  except  as  to  the  blankets,  and  there 
had  been  so  much  rain  there  was  little  oj)portunity  to  sun  them. 

Tiie  hospital  arrangements  here  are  defective,  and  especially 
there  is  a  r.eed  of  a  j)roper  i)rivy.  The  very  offensive  bucket 
system,  we  were  told  by  the  medical  officer  in  charge.  Dr.  Bur- 
gin,  was  the  best  they  could  do.  The  privy  of  the  main  prison, 
while  separated  by  a  door  which  can  be  closed,  must  of  necessity 
allow  foul  odors  to  come  into  the  prison  and  vitiate  the  atmos- 
phere. The  difficult  question,  how  to  construct  a  proper  one, 
which  would  be  entirely  secure  to  prevent  escajje  of  prisoners 
and  not  foul  the  atmosphere  of  the  prison,  has  not  yet  been 
solved.  The  water  supply  is  very  objectionable,  and  consisted 
of  opeu  buckets  set  about  in  prison.  The  impure  air  of  a  room 
where  eightv-four  men  are  confined,  with  uot  more  than  350 
cubic  feet  of  air,  doubtless  vitiates  the  water,  and  by  morning 
it  must  be  unfit  for  drinking,  and  would  likely,  in  some  epidemic 
conditions  of  the  atmosphere,  cause  serious  sickness.  This  could 
be  remedied,  in  absence  of  a  good  supply  of  brook  water,  such 
as  they  have  at  the  Tennessee  Station,  by  placing  a  couple  of  bar- 
rels of  fresh  water  outside  the  walls  and  delivered  on  the  inside 
by  means  of  a  spicket.  The  preparation  of  food  here  is  of  rather 
a  better  quality,  owing  to  the  skill  of  the  cook. 

On  Friday,  May  29th,  we  visited  Arden  Station,  in  Buncombe 
county.  The  prison  here  is  a  log  house  with  clap-board  roof. 
The  floor  in  tl>e  prison  was  only  partially  laid,  and  the  part 
uncovered  by  flooring,  was  damp,  making  it  necessary  to  lime  it 
pretty  freely.  The  privy  arrangements  here  are  scrupulously 
well  cared  for,  and  hardly  the  slightest  odor  of  urine  could  be 
detected.  Owing  to  the  prevalence  of  wet  weather  the  blankets 
were  not  well  sunned,  as  a  matter  of  course. 

The  shed  under  which  the  prisoners  ate  was  very  tidy,  and  the 
tables  clean  and  tidy,  and  the  tin-cups  bright  and  clean. 
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In  the  hospital,  there  were  ten  meu  sick,  out  of  a  total  force  of 
ninety-five,  but  this  included  injured  men.  The  ho&})ital  quar- 
ters were  cleanly,  but  must  he  choky  and  foul  when  the  doors 
are  shut  and  the  "bucket"  used  by  the  sick.  This,  the  surgeon 
in  charge  pointed  out  as  a  serious  annoyance,  and  it  was  very 
evident. 

The  cooking  apartments  at  Ardeu  were  clean  and  tidy,  and 
all  seemed  to  be  under  good  management.  The  preparation  of 
food  was  good,  and  of  the  same  quality  as  we  had  seen  at  all  the 
stations.  We  did  not  get  an  opportunity  of  examining  the  men 
in  their  Cjuarters  at  Arden  or  at  the  Asheville  Junction  Station, 
much  to  our  regret,  as  no  adequate  conception  could  be  formed 
of  the  suitableness  of  quarters  until  occupied.  We  had  there- 
fore to  take  our  observations  at  the  Xantahala  Station  to  serve  us 
in  estimating;  the  fitness  of  the  others. 

We  would  not  do  justice  to  the  Captains  of  Quarters,  in  charge 
of  the  quarters,  if  we  did  not  mention  their  evident  fitness  for 
their  positions,  without  an  exception.  Each  one  seemed  to  be 
correctly  impressed  with  the  necessities  and  wants  of  the  convicts, 
to  preserve  them  in  the  best  health  and  working  condition.  Sobri- 
ety and  industry  we  observed  as  marked  characteristics,  and  firm- 
ness and  moderation  tempered  with  mercy,  seemed  to  be  the  rule. 

In  this  short  sketch  we  fear  we  have  not  specifically  detailed 
all  that  would  be  necessary  for  a  correct  comprehension  of  the 
condition  of  the  State's  convict  camps,  but  without  tiring  you 
with  further  details  we  will  set  forth  as  briefly  as  possible  such 
suggestions  as  we  believe  would  maintain  the  convict  force  in 
the  best  state  of  health,  to  enable  them  to  effectually  work  out 
their  sentence  at  "hard  labor,"  and  at  the  same  time  to  temper 
it  all  with  mercy. 

It  is  the  State's  interest  as  well  as  the  prisoners'  that  the  period 
of  penal  servitude  should  be  attended  with  all  reasonable  means 
to  insure  the  prisoners'  iiealth.  Fresh  air,  good  water,  well  pre- 
pared food  in  sufficient  quantities,  dry  and  comfortable  lodging 
places,  an  amount  of  work  pi'oportioiied  to  the  strength  of  each 
convict,  enable  the  prisoner  to  serve  his  time  to  the  best  advantage. 
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Prisoners  are  more  difficult  to  maintain  in  a  robust  condition 
than  any  other  like  number  of  men  living  in  crowded  commu- 
nities. So  far  from  being  well  off  with  less  than  is  needed  for 
the  same  number  of  soldiers,  for  instance,  they  really  need  more. 
In  the  long  run  it  is  expensive  to  neglect  or  slight  the  prime 
necessities  of  life  of  the  convict.  A  sick  prisoner  is  an  expen- 
sive prisoner.  The  suggestions  which  we  have  the  honor  to  make 
are  designed  to  promote  the  working  qualities  of  the  prisoners 
in  the  highest  state  of  efficiency. 

VENTILATION. 

The  ventilation  of  these  log  prisons  could  be  improved  and 
made  tighter  by  having  a  false  roof  made.  This  would  not 
lessen  the  security  of  the  prisoners.  Any  ordinary  mechanic 
could  construct  such  a  roof  so  as  to  prevent  the  slanting  rain 
from  driving  in.  This  plan  V7as  adopted  at  the  Asheville  Junc- 
tion Station. 

PRIVIES. 

It  is  a  prime  necessity  that  the  privies  should  be  kept  scrupu- 
lously clean.  A  good  stream  of  water  is  best  when  available. 
When  it  cannot  be  had  the  dejections  should  be  received  in  bar- 
rels or  boxes  having  a  layer  of  copperas  in  them,  the  whole  to 
be  covered  during  the  night  with  unslaked  lime,  and  the  barrels 
and  boxes  emptied  as  soon  fts  the  prison  is  cleared  in  the  morning. 
The  barrels  should  be  taken  to  a  sufficient  distance  from  the 
quarters,  and  remotely  from  the  source  of  water  supply  and  the 
contents  buried,  and  then  the  barrels  thoroughly  limed,  and 
allowed  to  air  to  be  used  again  at  night,  each  prison  having  two 
sets  of  barrels. 

THE    URINE 

Is  a  very  serious  source  of  annoyance  in  most  prisons,  and  its 
management  is  of  prime  importance.  A  good  arrangement  is  the 
one  we  noticed  at  Arden,  designed  by  Mr.  McMurray.  This 
receptacle  carries  off  the  urine  and  catches  the  last  drippings, 
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the  accumulation  of  which,  from  numerous  prisoners,  although 
small  in  quantity,  can  fill  the  air  with  stench  in  one  night.  If 
buckets  must  be  used  in  the  hospitals,  they  should  be  provided 
with  covers,  and  a  sufficient  quantity  of  a  saturated  solution  of 
copperas  be  placed  in  each  bucket  at  night.  But  the  bucket  plan 
is  worse  for  a  hospital  than  for  the  prison  where  the  well  are 
confined. 

THE    BUNKS. 

The  arrangement  of  the  bunks  in  all  the  prison  quarters  was 
objectionable.  That  is  to  say,  they  are  in  two  tiers,  and  the 
ventilation  of  the  lower  bunks  always  faulty.  Furthermore,  the 
men  coming  in  from  work,  with  muddy  feel,  carry  enough  dirt 
into  their  bedding  to  sift  through  on  the  men  below  them.  We 
would  suggest  that  the  bunks  might  be  arranged  differently, 
with  little  increased  expense,  so  that  they  may  have  better  ven- 
tilation, and  the  prisoners  kept  well  in  view  of  the  guard.  One 
plan  would  be  to  construct  the  bunks  tier  above  and  behind  tier, 
as  the  seats  in  an  amphitheatre.  This  would  give  space  beneath 
to  enable  the  men  to  keep  the  prison  clean  and  really  give  more 
room  to  all.  This  arrangement  would  necessitate  passage-ways 
through  and  around  the  bunks  for  easy  access,  and  keep  men 
from  stepping  in  each  others'  beds.  The  accompanying  sketch 
may  better  explain  the  design. 

STOCKADE. 

A  stockade  around  the  prison  would  add  greatly  to  the  health 
of  the  men.     On  Sunday  and  on  rainy  days,  when  the  men  are 
not  at  work,  they  are  confined  to  the  prison,  and  with  a  stockade  , 
they  could  be  allowed  an  airing  and  more  liberty,  and  be  as  com- 
pletely under  the  eyes  of  the  guard. 

WET   CLOTHING. 

During  the  rainy  season  it  is  difficult  to  keep  the  men   dry, 
and  wet  clothiuo-  is  a  source  of  sickness  as  well  as  a  means  of 
befouling  the  atmosphere  of  the  prison.     We  would  suggest  that 
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each  gang  of  12  to  15  men  be  provided  with  a  fly  tent,  which 
couhl  he  taken  to  work  every  day,  and  in  case  of  sudden  rain, 
tent  poles  could  be  readily  improvised,  and  tents  pitched  to  pro- 
tect the  men  and  guards  from  the  rain.  It  is  the  experience  of 
the  Captains  of  Quarters  that  sleeping  in  wet  clothing  is  the 
source  of  much  sickness. 

HOURS    OF    DAILY    LABOR. 

Upon  inquiry  we  found  that  the  men  were  actually  worked 
from  14  to  15  hours  a  day.  That  is  to  say,  that  from  the  time 
they  left  their  quarters  in  the  n)oruing  until  they  returned  at 
night,  that  much  time  was  consumed.  Part  of  this,  of  course, 
was  consumed  in  walking  to  and  from  the  work.  We  suggest 
that  this  time  should  be  reduced,  so  that  the  men  get  two  hours 
at  dinner  and  are  not  worked  more  than  ten  hours  a  day,  and 
that  on  Saturday  they  be  returned  to  quarters  by  4  o'clock  in 
the  afternoon,  to  prepare  for  washing  and  bathing.  As  it  is,  the 
bathing  of  the  prisoners  is  done  on  Sunday,  and  the  prison 
officials  are  as  busy  on  this  day  as  any  other.  There  is  an  unde- 
niable physiological  necessity  for  one  day  of  rest,  and  it  is 
applicable  alike  to  prisoners  and  their  custodians. 

These  observations  on  the  length  of  day's  work  are  founded 
partly  upon  personal  examination  of  the  general  physical 
appearance  of  the  prisoners,  and  partly  upon  our  inquiries  from 
the  medical  officers  and  other  officials.  The  men  had  the  appear- 
ance of  anaemia — i.  e.  poor  blood — although  there  were  but  few 
cases  of  a  slight  degree  of  scurvy.  As  the  variety  or  quality  of 
the  food  was  not  at  fault,  our  inference  was  that  the  prisoners 
were  taxed  beyond  their  power  of  efficient  work  and  reasonable 
endurance.  We  are  well  aware  that  prisoners  are  prone  to  im- 
poverished blood,  by  reason  of  crowding  together,  and  the  utmost 
care  should  be  taken  that  overwork  should  not  be  added  to  this 
other  almost  inevitable  source  of  physical  impoverishment. 

THE    FOOD. 

The  food  is,  in  variety,  sufficient.  Mr.  Troy  supplies  the  men 
with  potaties,  kraut,  onions  and  cow-peas,  as  well  as  the  sub- 
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stantials  of  corn  bread  and  meat,  to  which  he  has  wisely  made 
pre^^aration  to  add  flour  bread.  If  this  is  properly  prepared,  it 
will  be  a  very  grateful  and  sustaining  article  of  diet.  Badly 
prepared  flour  bread,  such  as  one  finds  almost  universally  iu  the 
remote  mountain  country,  would  be  a  detriment.  And  this  leads 
us  to  say,  that  more  attention  should  be  paid  to  the  preparation 
of  food.  It  would  be  economy  to  employ  an  expert  cook,  or 
take  an  exjiert  cook  and  send  him  from  station  to  station  to 
instruct  others  in  cooking.  This  is  more  especially  a  necessity 
as  far  as  bread-making  is  concerned. 

We  highly  commend  the  wisdom  of  giving  the  men  cow-peas 
as  an  anti-scorbutic,  and  these  alternated  with  potatoes  and  onions, 
kraut  and  pickle  occasionally,  will  serve  to  prevent  scurvy.  The 
absence  of  this  disease  we  attribute  to  such  supplies  now  fur- 
nished the  men. 

AVe  could  not  make  this  tour  of  inspection  without  noting  how 
much  depends  upon  the  selection  of  competent  medical  men. 
These  gentlemen  are  not  only  ])hysicians,  surgeons  and  hygienists 
to  the  prisoners,  but  they  daily  sit  in  judgment  upon  the  difficult 
questions  of  right  and  wrong  between  the  prisoners  and  their 
legally  appointed  custodians.  These  positions,  therefore,  require 
the  very  best  men,  at  the  highest  price  the  State  is  able  to  pay, 
and  it  would  be  a  serious  mistake  not  to  recognize  this  fact.  We 
would  like  to  cite  an  example,  and  this  unfortunately  not  hypo- 
thetical : 

A  man  complains  of  being  sick  and  unable  to  work.  He  is 
taken  to  the  doctor,  who  examines  him,  and  not  detecting  an 
obscure  heart  disease,  he  pronounces  him  fit  for  work.  The  man 
is  sent  to  work,  but  refuses  on  the  ground  of  disability.  He  is 
reported  as  insubordinate,  and  is  whipped  and  returned  to  work. 
For  four  successive  times  this  refusal  and  punishment  are  repealed, 
when  finally  a  closer  examination  by  another  and  better  skilled 
ear  reveals  the  fact  that  the  man  has  been  unjustly  whipped, 
because  that  he  has  a  valvular  inflammation  of  the  heart,  which 
prevents  him  violent  physical  exertion.  As  soon  as  it  is  dis- 
covered, the  man  is  put  in  hospital  for  treatment.     This  illustra- 
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tiou  is  not  drawn  to  reflect  on  any  one,  but  to  make  more  appa- 
rent, if  need  be,  the  necessity  of  getting  the  best  skill,  at  the 
highest  price  the  State  is  able  to  pay. 

In  this  tour  of  inspection  we  set  out  M'ith  the  principle  that 
it  is  not  only  humane  and  just  to  the  State  that  her  prisoners 
shouhl  be  maintained  in  the  highest  condition  of  physical  ability, 
and  of  course,  conversely,  that  it  is  uneconomical  to  neglect  any 
means  calculaied  to  promote  their  physical  and  moral  welfare, 
therefore  we  take  the  liberty  of  presenting  some  of  the  matters 
which  have  occurred,  and  which,  we  believe,  if  followed  out, 
will  be  of  service  to  the  management  of  the  Penitentiary. 

We  here  beg  leave  to  acknowledge  the  courteous  assistance 
rendered  us  by  Mr.  W.  C  Troy  and  the  gentlemen  under  him, 
and  to  commend  their  zeal  in  the  work  which  the  State  has  en- 
trusted to  them. 

Very  respectfully  yours, 

THOMAS  F.  WOOD,  M.  D. 

ALEX.  D.  BROWN, 

W.  D.  BILLIARD,  M.  D. 


REPORT  OF  ARTHUR  WINSLOW,  G.  E.,  ON  THE 
NORTH  CAROLINA  INSTITUTION  FOR  THE 
DEAF  AND  DUMB  AND  THE  BLIND. 


REPORT    ON    THE    SANITARY    CONDITION    OF    THE    STATE    ASY- 
LUMS   FOR   THE    DEAF    AND    DUMB    AND   THE    BLIND. 

Dr.  J.  W.  Jones,  M.  D., 

President  of  the  State  Board  of  Health,  Tarboro,  N.  C.  : 
Dear  Sir:  I  herewith  respectfully  submit  to  you  my  report 

upon  the  sanitary  condition  of  the  State   Institutions   for  the 

Deaf  and  Dumb  and  the  Blind,  in  Raleigh. 

In  the  arrangement  of  discussion  of  the  various  subjects  which 

make  up  this  report,  I  will  not  attempt  any  rigid  classification, 

but  will  first  simply  call  attention  to  what  I  think  is  to  be  ob- 
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jected  to,  aucl  to  what  I  thiuk  can  be  improved  iu  the  sanitary 
arrauorcQient  of  the  difFereut  apartments  which  were  visited 
daring  our  tour  of  inspection,  and  will  then  offer  my  suggestions 
as  to  what  methods  and  means  had  best  be  adt)pted  in  carrying 
out  the  proposed  improvements. 

The  departments  first  visited  were  the  school-rooms  in  the 
north  wing  of  the  building.  I  was  jmrticularly  struck  here 
with  the  insufficient  means  for  ventilation  which  is  provided  in 
these  rooms,  when  their  size  and  the  number  of  pupils  occupy- 
ing" them  at  a  time  is  considered.  The  rooms  are  about  21  feet 
long,  18  feet  broad  and  12  feet  high.  The  number  of  pupils  in 
each  room  varies  from  10  to  20.  As  every  room  is  provided 
with  two  large  windows,  there  is  probably  little  difficulty  in  keep- 
ing the  air  in  a  healthy  condition  during  the  warm  spring  and 
autumn  months,  when  the  windows  can  be  kept  open.  But,  dur- 
ing the  cold  months  of  the  year,  when,  to  prevent  cold  draughts 
of  air,  the  windows  must  be  kept  almost  entirely  closed  for  the 
greater  portion  of  the  time,  the  supply  of  fresh  air  must  be 
insufficient,  in  as  much  as  15  thousand  to  30  thousand  cubic  feet 
of  fresh  air  should  be  sup[)lied  ev^ery  hour.  But  even  with  a 
thoroughly  efficient  system  of  ventilation,  18  or  20  is  too  large 
a  number  of  persons  to  occupy  such  a  room  at  a  time.  These 
rooms  have  each  a  capacity  of  about  4,500  cubic  feet,  and,  as  to 
insure  good  ventilation  without  harmful  draughts,  there  should 
be  at  least  300  cubic  feet  of  space  per  head,  it  follows,  that  even 
with  the  ventilation  of  the  room  perfected,  not  more  than  15  per- 
sons should  occupy  it  together  for  any  length  of  time. 

The  school-rooms  were^  formerly  heated  by  open  fire-places, 
but  these  are  at  present  in  disuse,  and  I  noticed  tliem  iu  many 
cases  to  be  closed.  This,  as  far  as  ventilation  is  concerned,  is 
to  be  regretted,  as  an  open  fire-place  is  one  of  the  best  of  ven- 
tilators. 

The  school-rooms  are  in  pairs  running  nearly  the  entire  length 
of  the  building.  In  the  partition  between  each  two  rooms  two 
transoms  are  cut  at  about  7  fp<^t  from  the  floor.  These  transoms 
doubtless  serve  a  useful  purpose  when  it  is  desirable  to  establish 
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a  cool  current  of  air  through  the  rooms  from  one  side  of  the 
building  to  the  other,  and  when  there  is  a  great  superabundance 
of  air  supplied  to  satisfy  all  needs.  But  in  winter,  when  the 
supply  of  fresh  air  is  scant  and  the  air  currents  are  slow,  they  may 
produce  decidedly  injurious  effects,  as,  with  certain  conditions  of 
the  atmos})here,  the  supply  of  air  to  occupants  of  one  room 
would  be  almost  entirely  the  vitiated  air  from  the  other. 

The  large  bed-room  in  the  deaf  and  dumb  department  was 
next  visited.  This  room  is  45  feet  long,  36  feet  wide  and  12 
feet  high,  giving  a  total  caj)acity  of  19,440  cubic  feet.  It  is 
open  to  the  light  and  air  on  three  sides  and  is  provided  with  10 
windows  and  two  open  fire-places.  Thirt3^-t wo  girls  sleep  in  this 
room,  so  that  there  is  about  600  cubic  feet  of  space  to  each  occu- 
pant. No  special  provision  is  made  for  ventilation,  but  reliance 
is  placed  almost  entirely  upon  the  windows  and  fire-places  to  effect 
this.  The  former  are  so  numerous  that  in  most  weather  all  the 
air  necessary  is  probably  admitted  through  and  around  them. 
But  too  much  confidence  should  not  be  [)laced  in  this  supposition. 
47,000  cubic  feet  of  fresh  air  should  be  supplied  here  during 
each  hour.  With  no  wiud  stirring  outside  there  must  be  a  very 
small  influx  of  air  into  the  room  when  the  windows  are  closed, 
unless  an  indraught  is  produced  by  fires  in  the  open  fire-places. 

Closely  adjoining  this  large  room  is  a  small  bed-chamber 
whose  only  connection  with  the  outside  air  is  through  the  portico 
in  the  rear  of  the  building,  which  is  now  boarded  in  and  is  used 
as  a  wash-room  and  as  a  room  for  soiled  clothing.  The  air  sup- 
plied to  this  room  must  therefore  be  very  impure,  and  it  should 
not  be  used  as  a  sleeping-room. 

In  the  rear  of  the  large  bedroom,  on  the  same  floor,  is  the 
water-closet.  It  is  separated  from  the  bedroom  by  a  large  vacant 
room,  which  is  used  as  a  trunk  and  storeroom.  The  form  of 
water-closet  is  the  trough  closet,  consisting  of  a  range  of  seats 
over  a  cast  iron  trough  about  8  feet  long.  The  trough  is  filled 
with  water  automatically  to  a  depth  of  3  or  4  inches  by  a  regu- 
lator ball  valve,  and  is  discharged  by  an  attendant  at  intervals 
during  the  day.     The  cistern  supplying  the  water  is  used  solely 
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for  tin's  and  for  washing  purposes,  so  that  there  is  not  much 
danger  of  harmful  resuhs  arising  from  in)perfect  valves  or  from 
other  causes  which  might  produce  contamination  of  the  water  in 
the  supply  pipe.  The  waste  pipe  is  also  properly  trapped  before 
entering  the  soil  pipes.  The  latter,  however,  does  not  extend 
above  the  trough  of  the  water-closet  and  open  out  at  the  roof 
of  the  building,  so  as  to  effect  good  ventilation,  and  this  is  a  very 
serious  omission.  The  form  of  closet  is  also  bad.  In  all  prob- 
ability the  foul  matter  t>ften  collects  and  stands  for  hnurs  in  the 
trough  before  it  is  discharged.  In  the  course  of  use  the  trough 
becomes  bespattered  and  coated  with  filth,  and  unless  constantly 
flushed  and  scoured  must  generate  continually  noxious  gases. 
This  was  very  noticeably  the  case  in  one  of  the  closets  visited, 
where,  upon  lifting  the  seat  after  the  escape  of  the  water,  the 
stench  was  unbearable.  In  the  basement  there  are  other  water- 
closets  and  urinals  of  the  same  design,  and  open  to  the  same 
objections. 

In  the  Blind  Department,  which  was  next  visited,  the  room 
used  as  a  hospital  was  particularly  noticed  as  being  too  small  for 
its  purposes  (21  ft.  by  16  ft.j,  and,  like  all  the  other  rooms,  pro- 
vided with  no  adequate  means  for  ventilation.  It  is  separated 
from  a  large  dormitory  by  only  a  single  door,  so  that  any  con- 
tagious disease  could  easily  be  transmitted  to  the  outside. 

Closely  adjoining  the  dormitories  of  this  department  are  the 
wash  and  bath-rooms.  The  waste  pipes  from  the  tubs  are  not 
trapi)ed,  and  lead  directly  into  a  "  gully  "'  at  the  foot  of  the  build- 
ing, or  open  out  into  the  gutter  on  tlie  roof  of  the  portico, 
whence  the  water  is  conveyed  by  an  uutrappetl  pipe  directly  into 
the  gully,  and  this  pipe  opens  out  at  the  roof  of  the  portico  directly 
opposite  a  window  through  which  air  reaches  the  dormitory.  As 
the  gully  is  provided  with  no  special  ventilating  pipe,  it  is  clearly 
evident  that  these  waste  pipes  must  act  as  ventilating  pipes,  and 
there  is  nothing  to  prevent  the  air  from  the  gully  rising  directly 
through  them  up  into  the  wash-rooms,  or  up  the  portico  pipe,  to 
be  wafte<l  into  the  windows.  Only  wash  water  and  rain  water 
flow   into   this   gully,  it   is   true,   but    the   gully   communicates 
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through  a  large  pipe  directly  with  maiu  sewer,  and  it  is  doubtful 
whether  this  is  a  trapped  connection,  though,  as  no  objectionable 
odor  was  noticed  in  the  gully,  it  probably  is  trapped.  But 
beyond  this  trap,  if  it  exists,  I  could  find  no  ventilating  pipe  to 
the  sewer  to  keep  the  air  pure  and  to  relieve  the  pressure  in  the 
trap.  And  as,  in  this  case,  the  trap  is  liable  to  become  unsealed, 
and  as  the  gasis  which  would  then  escape  into  the  gully  and  rise 
into  the  chambers,  or  which,  in  any  case,  would  diffuse  them- 
selves through  the  water  of  the  trap,  must  be  exceedingly  foul, 
these  connections  between  the  gully  and  the  interior  of  the 
building  cannot  but  be  regarded  as  probable  sources  of  dauger. 

The  boys'  dormitory  over  the  chapel  is  a  large  room  30  by  45 
feet,  and  12  feet  high,  and  is  provided  with  eleven  windows  and 
cue  door.  It  is  occupied  by  thirty  boys.  In  warm  weather  the 
supply  of  air  is  doubtless  more  than  sufficient  to  satisfy  the 
needs.  But  in  winter  all  of  the  windows  are  kept  closed,  and  as 
no  ventilating  flues  are  provided,  the  air  must  become  exceed- 
ingly foul. 

The  large  room  over  the  kitchen,  which  is  used  as  a  dormitory 
for  twenty-two  boys,  is  open  to  the  same  objection,  and  its  prox- 
imity to  the  kitchen  must  make  it  an  unpleasant  sleeping-room, 
even  in  warm  months. 

The  drinking  water  for  the  Institution  is  supplied  from  a  large 
well  in  the  rear  of  building.  It  has  all  the  appearance  of  au 
excellent  water  and  is  remote  frotu  any  source  of  contamination. 

RECOMMENDATIONS. 

The  proper  method  of  ventilating  any  apartment  or  series  of 
apartments  is  by  no  means  a  question  which  can  be  decided  by  a 
rule  of  the  thumb.  It  is  dependent  upon  the  size  of  the  room, 
the  number  of  occupants,  its  connection  with  the  outside  air,  its 
shape,  mode  of  heating  and  lighting  adopted,  &c.  The  rooms 
which  I  consider  as  most  in  need  of  improved  ventilation  are  the 
school-rooms.  As  already  stated,  during  the  warm  months  of 
the  year  there  will  be  no  difficulty  in  keeping  the  air  of  this,  as 
well  as  of  other  rooms  in  the  building,  in  a  pure  condition.     In 
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winter,  however,  when  a  large  amount  of  cold,  chilling  air  must 
be  admitted  into  a  crowded  room,  the  question  presents  many 
difficulties  for  solution.  My  suggestions  are,  therefore,  intended 
to  apply  for  the  cold  winter  months,  when  it  is  impossible  to 
keep  the  windows  open,  and  when  the  cold  outside  air  is  heavier 
than  warmed  air  of  the  a|)artment.  The  new  heating  apparatus 
which  is  being  put  into  the  school-rooms  is  an  ordinary  steam 
radiator.  When  this  is  heated  the  warmest  air  of  the  room  will 
be  immediately  adjacent  to  it,  and  there  will  be  a  column  of 
heated  air  constantly  arising  from  it.  The  desideratum  is  that 
the  cold  fresh  air  should  enter  the  room  in  sufficient  quantity 
without  producing  disagreeable  draughts,  should  be  heated,  dif- 
fused through  the  room  and  allowed  to  escape. 

I  should  advise,  as  the  simplest  effective  method  of  attaining 
this  result,  that  thin  strips  of  wood  be  screwed  or  hinged  on  to 
the  lower  sash  of  each  window,  so  as  to  project  some  three  inches 
below  it,  and  so  as  to  fit  closely  to  the  sill  and  window  frame. 
This  will  insure  a  constant  opening  for  the  admission  of  fresh 
air  between  the  two  sashes  of  each  window,  and  the  projection 
of  the  lower  sash  above  the  upper  will  cause  the  air  to  spout  into 
the  room  in  an  upward  direction,  and  it  will  become  diffused  and 
the  chill  somewhat  removed  before  it  settles  down  to  the  bottom 
of  the  room.  Then,  under  the  influence  of  the  ascending  col- 
umn of  air  from  the  radiator,  it  will  flow  toward  the  latter, 
become  heated  in  its  turn,  rise  into  the  room,  become  diffused, 
and  rise  to  the  top  of  the  room.  To  provide  for  the-exit  of  the 
vitiated  air,  an  open  fire-place  with  a  fire  in  it  is  one  of  the  best 
contrivances.  If  these  are  closed  in  the  school-rooms  an  open- 
ing should  be  made  near  the  ceiling  of  the  room  about  8  inches 
square  and  leading  into  a  separate  ventilating  flue,  or  into  the 
chimney  flue  if  no  fire  is  built  in  it  below  the  level  of  the  ven- 
tilator. It  is  advisable  that  the  point  of  exit  for  the  air  should 
be  on  the  opposite  side  of  the  room  from  the  point  of  entrance 
and  from  the  radiator.  The  transonis  between  the  rooms,  I 
should  advise,  in  any  case,  to  be  kept  closed  in  the  winter  mouths 
when  both  rooms  are  occupied. 
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The  sleeping  apartments  have  already  been  mentioned  as  not 
being  provided  with  any  adequate  means  for  securing  good  ven- 
tilation. Though  the  need  of  improvement  did  not  seem  so 
great  in  the  case  of  these  rooms,  it  would  be  wise  to  ensure  a 
plentiful  supply  of  good  air,  by  making  some  such  improvement 
as  is  above  outlined  for  the  school-rooms. 

The  water-closets  in  this  building  are,  however,  the  most 
objectionable  features.  Their  defects  have  been  pointed  out. 
The  long  trough-shaped  receptacle  should  be  removed  and  some 
modern  form  of  hopper-shaped  closet  substituted.  This  closet 
should  be  well  trapped  in  its  connection  with  the  soil  pi[)e.  It 
should  be  flushed  from  a  separate  tank  used  for  this  purpose 
only.  There  are  many  forms  and  patterns  of  good  closets.  The 
J.  L.  Mott  Iron  Works,  of  New  York,  manufacture  a  good  form, 
and  the  "Sanitas"  patent,  of  the  Sanitas  Manufacturing  Coi^pauy, 
of  Boston,  is  inferior  to  none.  The  soil  pipe  of  these  closets 
should  be  extended  above  the  roof  of  the  building  and  should 
be  open  at  the  top  to  ensure  good  ventilation.  All  connections 
between  the  house  and  the  sewer  and  gully  should  be  carefully 
trapped,  and  the  sewer  pipe  itself  should  be  well  ventilated 
through  numerous  openings  and  man-holes.  The  old  idea  that 
a  sewer  should  be  kept  hermetically  sealed  to  prevent  the  escape 
of  foul  gases  is  now  exploded,  and  all  engineers  agree  in  recom- 
mending free  connection  between  the  sewer  and  the  open  air,  so  as 
to  keep  the  air  of  the  sewer  as  pure  as  poasible.  The  sewer  must, 
of  course,  be  well  constructed,  with  no  bends  and  depressions  to 
allow  of  the  accumulation  of  filth,  and  it  siiould  be  flushed  with 
rain  water  as  often  as  possible. 

THE    COLORED    DEPARTMENT. 

The  colored  department  of  the  Asylum  was  next  visited.  The 
school-rooms  are  generally  small,  badly  lighted,  and  with  no 
special  provision  for  ventilation.  The  bed-rooms  are  mostly  of 
one  size,  30  by  18  feet,  and  12  feet  high,  and  occupied  by  10 
individuals.  There  is  one  large  dormitory,  20  by  70  feet,  lighted 
by  11  windows,  and  accommodating  20  boys.     They  are  all  well 
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liglited  aud  must  be  plentifully  supplied  with  air  dui'ing  the  warm 
months  of  the  year.  But  during  the  winter  the  windows  are 
all  kept  closed  while  the  rooms  are  occupied,  as  they  are  not 
heated  in  any  way,  and  the  air  then  must  stagnate  and  become 
intolerably  close.  Some  method  of  keeping  the  air  of  these  rooms 
pure  should  be  adopted,  and  to  render  this  feasible,  some  system 
of  heating  the  rooms  should  be  introduced  which  will  make  the 
temperature  of  the  air  bearable. 

The  disposal  of  the  garbage  and  sewerage  of  this  department 
is,  howev^er,  what  most  needs  attention.  At  the  time  of  the  visit 
it  was  noticed  that  kitchen  slops  w'ere  thrown  out  over  the  ground, 
within  10  or  20  ft^et  of  the  well  from  which  the  drinking  water 
of  this  department  is  taken.  This,  if  a  constant  practice,  cannot 
but  jtollute  the  well-water  and  give  rise  to  offensive  odors. 

The  greater  portion  of  the  slops  and  kitchen  scraps  are,  how- 
ever, carried  to  the  lower  portion  of  the  yard,  near  the  wood- 
house,  about  50  feet  from  the  main  building,  and  are  there  dumped 
into  a  shallow^  trench.  This  spot  was  visited  and  this  condition 
of  things  was  found.  The  slops  are  thrown  u[)()n  the  ground 
inside  of  the  fence  and  the  fluids  flow  along  a  shallow  gutter  in 
the  earth,  under  the  fence,  out  into  the  street  gutter  on  the  outside. 
They  are  there  supposed  to  flow  ofl",  but,  in  fact,  owing  to  the 
defective  drainage  of  the  street  gutter,  they  collect  and  form  a 
long  stagnant  pool,  which  extends  to  within  a  few  feet  of  a  pump 
and  well,  the  water  of  which  is  used  by  the  residents  of  the 
neighborhood.  And  further,  as  if  fully  to  insure  the  pollution 
of  this  source  of  water  supply,  a  pig  sty  is  located  in  the  angle 
of  the  fence  at  the  east  end  of  the  wood-house,  and  not  more 
than  15  feet  from  the  w^ell.  That  this  state  of  affairs  is  to  be 
strongly  condemned,  goes  without  saying.  Only  the  grossest 
oversight  and  neglect  of  sanitary  precautious  would  allow  it  to 
remain,  both  for  reason  of  the  eflect  upon  the  residents  of  the 
vicinity  through  use  of  the  water  from  the  well  and  for  reason 
of  the  foul  gases  that  must  arise  from  this  ever  stagnant  pool  of 
putrid  water.  The  slop  water  from  the  kitchen  should  be  run 
directly  into    the    (Jrain-pipe    which    leads    from    the  building, 
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through  a  suitable  flnsh-pot  and  trap,  while  the  solid  scraps  of 
house  garbage  should  be  carried  away  or  burnt  daily. 

The  privy  arrangements  of  this  department  of  the  Asylum 
are  also  exceedingly  bad.  The  privy  is  a  separate  out-house, 
some  twenty  feet  back  of  the  main  building.  The  urinal  dis- 
charges directly  into  the  street  gutter,  and  is  provided  with  no 
water  connection  for  flushing.  The  privy  projier  consists  of 
a  row  of  seats  over  some  kind  of  a  cess-pool  (whether  concrete, 
brick  or  earth-lined,  could  not  be  ascertained),  which  is  supposed  to 
connect  directly  with  the  drain  pipe.  However  this  may  be,  this  ■ 
cess-pool  contains  a  large  amount  of  stagnant  matter,  which  is 
apparently  always  there,  up  to  a  certain  level,  at  which  it  flows 
out  into  the  drain.  Offensive  and  dangerous  gases  are  constantly 
arising  from  this  collection  of  fllth.  The  drain  itself  must  be  in 
an  exceedingly  bad  state,  as  it  is  only  flushed  with  water  during 
time  of  rain,  and  must,  therefore  be  well  coated  with  the  solid 
portions  of  the  sewerage.  Such  saiiitary  evils  should  not  be 
tolerated  in  any  large  town.  If  they  cannot  be  entirely  removed 
and  improved  apparatus  put  in,  they  should  be  periodically  in- 
spected, cleaned  and  purified  with  proper  disinfectants,  such  as  a 
solution  of  copperas  or  quicklime. 

COXCLUSIOX. 

The  sanitary  precautions  recommended  in  this  report  will 
doubtless  seem  to  many  of  questionable  importance,  to  be  mere 
schemes  of  a  fault-finder,  designed  to  correct  imaginary  evils. 
And  the  reasons  for  such  criticism  are  easily  seen.  The  results 
of  defective  plumbing  or  ventilating  do  not  show  themselves  so 
immediately,  or  are  not  so  easily  traced  back  to  the  original  cause 
for  this  connection  to  be  always  clearly  seen  by  any  one.  Cause 
and  eiiect  do  not  stand  in  such  uumistakeable  and  well  defined 
relation  to  each  other  as  they  do  when  a  man  is  prostrated  by  a 
brick.  All  the  numerous  links  of  such  a  complicated  piece  of 
machinery  as  a  man  generally  intervene,  and  these  further  com- 
plicated by  the  influences  of  all  his  various  habits,  and  of  the 
various  conditions    which   he  is  subjected  to.     One   man   may 
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drink  polluted  water  for  weeks  and  raoutiis  and  suffer  no  per- 
ceptible ill  effects,  while  another  man  may  have  an  attack  of 
fever  from  the  same  cause  within  a  week  or  two;  all  being  de- 
pendent upon  his  condition  of  health.  A  man  may  die  from  the 
effects  of  a  bullet  wound,  or  of  a  broken  leg,  simply  because  his 
general  health  had  so  suffered  from  defects  in  the  sanitary  ar- 
rangements of  his  house  that  his  vital  force  is  not  sufficient  or 
his  blood  is  not  in  good  enou";h  condition  for  him  to  recover 
from  what  would  be  a  comparatively  slight  injury  to  a  healthy 
man. 

The  first  effects  of  bad  ventilation  and  impure  air  are  head- 
ache and  general  debility,  and  constant  occupancy  of  a  poorly 
ventilated  room,  though  not  necessarily  causing  serious  sickness, 
would  certainly  ver^  much  impair  any  con.'^titution.  The  pale 
and  sickly  appearance  of  most  of  the  pupils  of  this  institution 
is  doubtless  largely  due  either  to  hereditary  causes,  to  the  disease 
which  has  caused  their  infirmity,  or  to  their  necessarily  restrained 
life,  but  it  is  far  from  doubtful  but  what  this  debility  is  largely 
perpetuated  by  the  confinement  of  the  pupils  for  many  hours  of 
the  day  in  the  poorly  ventilated  school-rooms. 

With  these  remarks  I  will  conclude  this  report,  hoping  that 
you  w'ill  pardon  both  its  deficiencies  and  ray  delay  in  not  pre- 
paring and  sending  it  sooner. 

Very  respectfully  yours, 

ARTHUR  WIXSLOW. 


REPORT  OF  DR.  J.  ^Y.  JOXES,  PRESIDENT,  ON 
THE  NORTH  CAROLINA  INSTITUTION  FOR 
THE  DEAF  AND  DUMB  AND   THE  BLIND. 


To  R.  S.  Tucker,  President  Board  of   Tnistees  of  the  North 
Carolina  Institution  for  the  Deaf  and  Dumb  and  the  Blind, 
Raleigh. 
On  the  22d  day  of  May,  1885,  a  Committee  appointed  by  the 

North  Carolina  Board  of  Health  at  its  annual  meeting  at  Dur- 
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ham,  consisting  of  Drs.  J.  W.  Jones,  S.  H.  Lyle  and  Arthur 
Winslow,  Civil  Engineer,  visited  the  Xorth  Carolina  Institution 
for  the  Deaf  and  Dumb  and  the  Blind.  The  warm  reception 
and  hearty  co-operation  of  the  officers  in  charge  of  the  Institution 
greatly  impressed  the  Committee. 

The  President  of  the  Board  of  Trustees  of  the  Institution 
reports  that  there  have  been  no  deaths,  but  little  sickness,  and  a 
reduction  of  twenty  per  cent,  since  his  last  report.  This  shows 
that  the  officers  have  been  diligent  and  faithful. 

The  last  report  of  the  Physician  of  cases  of  sickness  treated, 
and  the  report  of  the  Engineer  of  the  Board  of  Health,  seem 
to  show  that  there  are  local  disease  causations  in  the  Institution 
that  need  to  be  investigated  and  removed. 

There  were  under  treatment  during  the  last  term,  441  cases 
of  sickness,  of  which  there  were  11  cases  of  Pleurisy,  32  cases 
of  Tonsiletis,  28  cases  of  Bronchitis,  16  cases  of  Pneumonia,  29 
cases  of  Diarrhcea,  and  others  which  are  usually  considered  pre- 
ventable, and  caused  by  exposure  to  cold. 

Permit  me  to  suggest  that  a  better  plumbing  and  ventilation, 
warmer  eating,  sleeping  and  bath-rooms  might  better  this  con- 
dition, and  prevent  much  sickness  in  the  Institution.  In  my 
opinion,  your  Physician  has  very  properly  called  your  attention 
to  these  subjects  in  his  last  report,  and  we  urge  the  adoption 
of  his  recommendations. 

In  case  of  an  epidemic  of  any  kind,  or  of  contagious  disease 
which  you  may  have  at  any  time,  there  are  no  ways  of  isolating 
the  disease  and  thereby  of  preventing  its  spreading,  and  being 
contracted  by  others.  On  this  subject,  also,  your  Physician's 
recommendations  are  eminently  proper. 

Sanitary  science,  as  it  goes  on  in  its  investigation  of  the  laws 
of  health,  shows  that  these  laws  cannot  be  violated  with  impunity. 
A  disregard  of  her  laws  brings  disease,  slowly  it  may  be,  but 
surely. 

As  our  population  increases  and  becomes  more  dense,  increased 
efforts  must  be  put  forth  to  remove  the  constantly  accumulating 
debris  incident  to  a  thickly  settled  civilized  country.     In  insti- 
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tutions  where  there  is  a  large  aggregation  of  people  in  a  small 
space,  the  care  must  be  unremitting  in  removing  all  vegetable  and 
animal  matter  before  decomposition  sets  in. 

The  buildings  should  be  so  arranged  that  the  inmates  may 
have  sufficienc)  of  sunlight,  clean  water  and  pure  air.  The 
atmosphere  is  a  great  carrier,  and  ]>ermeates  all  bodies.  fSo  our 
bodies,  our  food  and  our  water  })artake  of  its  kind — good  or 
bad.  Water  is  the  great  solvent  of  nature,  and  readily  takes  up 
everything  in  contact  with  it  in  a  soluble  state.  So  all  sources 
of  water,  as  w^ell  as  the  ducts  leading  to  or  from  them,  should  be 
studiously  guarded  from  impurities.  Also,  impure  air  will  make 
the  water  impure,  aud  impure  water  will  make  the  air  impure. 
The  sources  of  water  are  often  rendered  impure,  and  even  pois- 
onous, by  impure  surface  water  entering  in  through  the  earth, 
or  running  back  into  the  wells  or  springs  from  some  filthy  sink 
near  by.  For  some  distance  about  the  source  of  water,  well  or 
spring,  absolute  cleanliness  should  be  observed. 

Suulight,  the  great  source  of  life  aud  motion,  should  not  be 
shut  out  nor  too  much  avoided,  but  its  entrance  so  regulated  that 
healing  may  be  on  its  wings,  and  the  weak  knees  and  eyes  be 
strengthened.  It  gives  life  and  light.  It  dries  and  decomposes 
and  cleans,  aud  sets  up  currents  of  air  that  cool  us  and  carrv 
away  the  impure  air  and  replace  it  with  the  pure  and  fresh  air. 

Prof  Simmons,  one  of  the  Committee,  was  not  with  us,  and 
we  feel  the  loss  of  his  report. 

We  have  the  pleasure  of  submitting  herewith  the  reports  of 
Dr.  S.  H.  Lyle  and  Civil  Engineer  Arthur  Winslow.  '\\'e  can- 
not too  strongly  recommend  a  careful  and  considerate  study  of 
'  Mr.  Winslow's  report.  On  the  state  of  the  plumbing  of  the 
Institution  depends  very  largely  the  health  of  the  inmates.  It  is 
a  matter  of  the  very  first  importance.  Mr.  Winslow  has  done 
his  work  well,  for  which  we  thank  him. 

Very  respectfully  submitted, 

J.  W.  JONES, 

President  N.  C.  Board  of  Health. 
Tarboko,  N.  C,  August  22,  1885. 
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EEPORT  OF  COMMITTEE  TO  CONFER  WITH  THE 
BOARD  OF  DIRECTORS  OF  T^E  NORTH  CARO- 
LINA PENITENTIARY  IN  REFERENCE  TO  THE 
EXAMINATION  OF  PRISONERS. 


Raleigh,  N.  C,  December  13,  1886. 
J.  W.  Jones,  M.  D., 

President  North  Carolina  Board  of  Health: 

Sir: — Your  Committee  appointed  at  the  last  meeting  of  the 
State  Board  of  Health  in  New  Bern  to  confer  with  the  authorities 
of  the  State  Penitentiary  in  regard  to  obtaining  better  medical 
control  of  the  convicts  employed  on  work  outside  the  Peniten- 
tiary, in  the  interests  of  humanity  and  with  a  view  to  diminish- 
ing the  inordinate  death-rate,  would  respectfully  report: 

We  waited  upon  the  Board  of  Directors  of  the  Penitentiary 
at  their  regular  monthly  meeting  in  June  and  were  received  with 
politeness  and  treated  with  consideration  and  courtesy.  Upon 
inquiry,  we  learned  that  the  Physician  to  the  Penitentiary,  Dr. -J. 
W.  McGee,  already  made  it  a  rule  to  examine  every  convict  upon 
his  admission,  though  he  was  not  in  the  habit  of  examining  crit- 
ically the  heart,  lungs  and  urine  of  every  case,  but  only  those 
who  complained  or  gave  some  other  sign  of  being  below  par  in 
health.  We  learned,  however,  that  many  convicts  never  entered 
the  Penitentiary,  but  were  sent  directly  to  the  railroads  from  the 
courts  convicting  them,  so  that  they  never  passed  under  the  eye 
of  Dr.  McGee  at  all. 

We  suggested  that  it  would  be  best  to  have  every  convict  sent, 
to  the  Penitentiary  before  he  was  assigned  to  work,  and  that  the 
Physician  make  it  a  routine  practice  to  examine  every  case  thor- 
oughly, whether  apparently  sound  or  not. 

A  month  or  two  later,  the  writer  was  summoned  before  the 
Board  of  Directors  again,  at  the  request  of  Dr.  McGee,  and  the 
subject  re-opened,  no  action  having  been  taken  by  the  Board  in 
the  meantime. 
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The  practical  difficulty  in  the  way  of  havinj^  all  convicts  sent 
first  to  the  Penitentiary  was  the  expense.  The  writer  then  sug- 
gested that  if  the  convicts  could  not  be  brought  to  the  Physician 
to  the  Penitentiary,  a  competent  man  be  required  to  go  to  them, 
making  frequent  visits  to  the  camps,  and  employing  the  Assistant 
Physician  himself,  he  being  held  responsible  for  the  entire  medi- 
cal management,  and  paid  accordingly.  The  Directors  impressed 
your  Committee  as  having  the  interest  of  the  convicts  at  heart. 

After  a  good  deal  of  informal  and  desultory  talk,  your  Commit- 
tee came  to  about  this  conclusion : 

1.  That  the  convicts  at  one  or  more  camps  are  not,  or  were 
not,  properly  treated,  in  all  probability  owing  to  the  fact  that 
they  are  under  a  dual  government;  the  State  furnishing  the  food, 
clothes,  medicines,  physician  and  guards,  and  the  railroad  the 
quarters  and  the  overseers. 

2.  That  the  quarters  are  probably  insufficient  in  size,  thereby 
injuriously  restricting  the  breathing  space. 

3.  That  the  overseers  are  possibly,  in  some  instances,  brutal — 
overworking  the  prisoners. 

4.  That  the  physicians  are  not  always  competent. 
All  of  which  is  respectfully  submitted, 

RICHARD  H.  LEWIS,  M.  D., 

For  the  Committee. 


REPORT  OF  DR.  RICHARD  H.  LEWIS,  AND  AR- 
THUR WINSLOW,  C.  E.,  ON  THE  WESTERN 
NORTH  CAROLINA  INSANE  ASYLUM. 


Western  Insane  Asylum, 
MoRGANTON,  N.  C,  September  5th,  1885. 
J.  W.  Jones,  M.  D., 

President  North  Carolina  State  Board  of  Health  : 

Dear  Sir: — In  compliance  with  your  instructions  we  spent 

two  days  in  an  examination  of  the  sanitary    condition  of  the 

5 
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Western  North  Carolina  Insane  Asylum,  and  we  respectfully 
submit  the  following  copy  of  our  report  to  the  Board  of  Direc- 
tors : 

Considering  the  limited  time  and  means  at  our  disposal  we 
cannot  pretend  to  offer  this  as  a  complete  scientific  and  technical 
exposition  of  the  subject ;  but  the  examination  which  we  have 
been  able  to  make  we  deem  sufficient  to  justify  these  general 
practical  conclusions.  , 

WATER   .SUPPLY. 

The  analysis  of  the  water,  made  at  the  State  Experiment 
Station,  proves  it  to  be  of  exceptionally  good  quality,  which  con- 
firms our  information  that  the  source  of  supply  is  free  from  con- 
tamination. The  minimum  rate  of  supply  is  estimated  to  be  120 
gallons  per  minute.  We  consider  this  ample  for  all  present 
purposes.  Owing,  however,  to  a  constantly  growing  incrustation 
in  the  supply  pipe,  the  amount  of  water  will  probably  be  seriously 
diminished  in  the  course  of  time.  This  incrustation  is  of  oxide 
of  iron,  and  we  are  disposed  to  regard  it  as  a  deposit  of  the  iron 
held  in  solution  originally  by  the  water  rather  than  as  a  product 
of  the  corrosion  of  the  pipe.  An  analysis  of  a  sample  of  the 
water  taken  at  the  Asylum  shows  it  to  contain  carbonate  of  iron 
in  solution.  We  think  it  probable  that  an  analysis  of  the  water 
at  the  source  would  prove  it  to  contain  a  still  larger  amount. 
We  suggest  that  this  analysis  be  made,  and  if  the  supposition 
prove  true,  that  all  possible  steps  be  taken  to  arrive  at  a  method 
of  eliminating  this  very  objectionable  element.  The  present 
supply  of  water,  while  ample,  is,  however,  not  found  to  be  super- 
abundant with  the  existing  demands ;  and  in  view  of  the  great 
sanitary  importance  of  the  unrestricted  use  of  water,  we  would 
recommend  that  plans  be  considered  for  still  further  increasing 
the  supply  to  meet  the  requirements  of  the  new  wing. 

SEWERAGE. 

We  find  nothing  to  object  to  in  the  construction  and  arrange- 
ment of  the  sewer  and  of  the  drain  pipes.     The  ventilation  of 
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the  latter  was  shown  by  a  severe  test  to  be  thoroughly  effective 
in  preventing  any  possible  introduction  of  sewer-gas  into  the 
apartments.  As  this  ventilation  is  secured  by  the  draught  of  the 
smoke-stack,  and  as  the  number  of  openings  and  the  area  to  be 
ventilated  will  be  largely  increased  upon  the  occupation  of  the 
uew  wing,  we  think  it  possible  that  the  draught  may  not  be  suf- 
ficient, and  it  would  be  well  to  thoroughly  test  this  question  at 
that  time. 

With  regard  to  the  water-closets  used  by  the  patients,  we  have 
noticed  that  the  floors  and  other  adjacent  wood-work  are  gener- 
ally wet  with  urine,  &c.,  and  emit  disagreeable  odors.  Recog- 
nizing the  impossibility  of  enforcing  cleanliness  with  this  class 
of  persons,  we  would  recommend  that  the  floors  of  all  water- 
closets  in  the  wards  be  covered  with  some  hard  non-absorbent 
material,  such  as  tiles  (as  impervious  to  water  as  obtainable), 
which  we  think  would  be  improved  for  this  purpose  by  a  soak- 
ing in  oil.  Also  that  the  wash  boards  be  removed  and  that  the 
partitions  between  the  seats  he  rested  upon  iron  brackets  not  less 
than  six  inches  from  the  floor.  In  fitting  up  the  water-closets  in 
the  male  department,  we  think  that  the  plans  could  be  advan- 
tageously modified  by  combining  the  urinal  and  slop-hopper, 
whereby  the  expense  would  be  diminished  and  greater  cleanliness 
insured  by  the  frequent  application  of  hot  water,  thus  more  com- 
pletely removing  the  urinous  deposits  than  could  be  effected  by 
the  use  of  cold  water  alone,  as  in  the  urinal. 

VENTILATION    AND    HEATING. 

The  system  adopted  we  regard  as  admii-able,  and  if  the  proper 
precautions  are  observed  they  are  well  calculated  to  meet  all  the 
requirements.  AVe  note,  however,  an  exception  in  the  case  of  the 
clothes  drops,  which,  in  some  cases,  are  not  ventilated  at  all.  To 
remedy  this,  we  would  suggest  an  adequate  opening  at  the  top 
and  the  introduction  of  a  steam  coil  near  the  bottom,  which 
would  prevent  the  vitiated  air  from  escaping  into  the  basement 
and  ascending  through  dumb-waiter  and  other  shafts  into  the 
apartments  above.     Further,  we  would  recommend  that  the  flues 
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leading  from  the  drying-closets  be  completely  shut  off  from  all 
commuuication  with  the  wards. 

In  view  of  the  high  and  exposed  location  of  the  Asylum 
buildings,  we  think  it  would  be  a  wise  precaution  to  connect  the 
fiuials  with  sufficient  lightning-rods  to  protect  them. 

In  conchidiug  this  report,  we  wish  it  to  be  understood  by  the 
Board  that  its  brevity  is  due  to  tiie  fact  that  only  the  above  sug- 
gestions as  to  construction  and  arrangement  have  appeared  nec- 
essary; to  our  confidence  in  the  ability  of  the  present  manage- 
ment to  recognize  and  execute  any  reform  or  improvements  that 
may  be  needed  in  the  future,  and  to  the  further  fact  that  in  the 
sanitary  management  of  the  Institution,  as  regards  order,  neat- 
ness and  thorough  cleanliness,  we  are  unable  to  make  any  criti- 
cism other  than  a  most  favorable  one. 

We  cannot  forbear  expressing  our  admiration  of  the  beauty 
and  completeness  of  the  design  as  a  whole,  and  in  every  detail, 
and  of  the  substantial  and  thorough  manner  of  its  execution. 

Our  report  would  be  incomplete  if  we  failed  to  express  our 
appreciation  of  the  valuable  assistance  rendered  us  in  making  our 
examination,  and  of  the  courteous  hospitality  shown  us  by  the 
Superintendent  during  our  stay. 

Very  respectfully, 

RICHARD  H.  LEWIS,  M.  D., 
ARTHUR  WINSLOW, 

Committee. 


REPORT  ON  THE  SANITARY  CONDITION  OF  THE 
NORTH  CAROLINA  STATE  INSANE  ASYLUM. 


I.     HEATING  AND  VENTILATION. 

The  heating  of  the  wards  and  other  apartments  of  the  build- 
ing is  effected  by  what  is  known  as  indirect  radiation,  which  con- 
sists, briefly  stated,  in  forcing  air  over  steam  coils  into  the  build- 
ing. The  air  for  this  use  is  drawn  down  a  stack  by  a  revolving  fan, 
located  in  the  boiler-house  about  250  feet  back  of  the  main  build- 
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ing.  Thence  it  is  driven  tli rough  an  air  duct  (about  7  by  6  feet  in 
section)  to  the  centre  building,  where  it  splits,  half  following  an  air 
duct  under  each  wing,  whence  it  Hows  through  separate  flues  into 
the  wards.  As  the  time  of  our  visit  was  in  June,  we  were  not 
able  to  judge  of  the  effectiveness  of  the  system.  The  officers  of 
the  Institution  state,  however,  tliat  it  is  defective  in  its  oj»eration, 
not  supplying  sufficient  heated  air  in  the  winler  to  properly  warm 
the  wards.  They  are  inclined  to  atti'ibute  this  to  the  relative 
location  of  the  fresh  air  stack  and  the  fan,  which,  they  maintain, 
tends  rather  to  force  air  uj)  the  stack  than  to  draw  it  down. 
The  Board  was  not  able  to  make  a  thorough  examination  of  the 
fan  or  to  test  this  question,  but  we  think  the  conclusion  a  proba- 
ble one.  Also,  the  top  of  the  stack  allows  of  the  admission  of 
fresh  air  only  on  the  north  side  through  a  lowered  opening,  and 
it  is  our  opinion  that  this  single  opening  is  not  sufficient  to  siif)- 
ply  the  fan.  The  object  in  making  only  one  was,  doubtless,  to 
prevent  the  gases  from  the  smoke-stack,  which  is  some  forty  feet 
south  of  this,  from  l>eing  drawn  in.  This  chimney  is,  however, 
some  thirty  feet  higher  than  the  fresh  air  stack,  and  we  think 
that  the  east  and  west  sides  can  be  opened  without  any  danger 
from  this  source.  We  would  recommend  that  the  efficiency  of 
the  fan,  and  the  effect  of  the  position  of  the  fresh  air  stack,  and  of 
its  openings,  be  carefully  tested,  and  the  defects  remedied,  so  that 
a  strong  current  of  air  can  be  forced  into  the  building  from  the 
fan  whenever  needed.  The  efficiency  of  this  fan  is  doubly  iuj- 
portant,  for  not  only  does  it  effect  the  heating  of  the  building, 
but  it  is  also  the  ventilator  whence  nearly  all  of  the  fresh  air  is 
derived  in  cold  weather.  That  it  should  be  up  to  requirements 
is  hence  imperative. 

The  fresh  air  duct  leading  from  the  fan  to  the  building  is 
about  250  feet  long.  It  is  seen  that  the  air  duct  is  directly  over 
the  sewer  pipe  and  foul  air  pipes,  and  separated  from  them  only 
by  a  plank  flooring.  The  sewer  pipe  is  of  cast  iron,  and  the 
foul  air  pipes  of  terra-cotta.  Unless  the  former  has  been  tested 
under  hydraulic  pressure,  it  is  more  than  probable  that  it  is  not 
air-tight  at  a  number  of  places,  and  gases  must  then  escape  from 
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it  aud  rise  witli  tlie  fresh  air  above.  With  the  other  pipe  there 
is  less  clanger  of  this,  for  though  terra-eotta  pipes  are  less  liliely 
to  be  air-tight  than  is  cast  iron,  the  air  in  it  is  always  rarefied 
aud  the  tendency  is  more  to  suck  air  in  than  for  any  to  escape. 
These  pij)es  should  be  separated  hermetically  from  the  fresh  air 
duct.  Further,  in  connection  with  this  duct,  is  to  be  noticed  that 
an  exceedingly  inflammable  material  lines  both  the  top  and  bot- 
tom, i.  e.,  the  two  plank  floorings;  also  the  top  one  is  in  close 
proximity  to  steam  and  hot  water  pipes,  which  must  dry  it  most 
effectively.  Should  a  fire  once  start  in  this  duct,  aided  by  the 
draught  from  the  fan,  it  would  spread  with  terrible  rapidity.  If 
these  partitions  can  not  be  removed  and  replaced  by  some  non- 
combustible  material,  the  danger  of  the  spread  of  fire  from  the 
duct  should  be  lessened  by  putting  up  fireproof  doors,  located 
so  as  to  break  connection  with  the  building;  and  facilities  for 
extinguishing  fire  should  be  at  hand  here,  supplemented  by  auto- 
matic sprinklers  on  the  cold  water  pipes. 

The  branch  air  ducts  leading  under  the  two  wings  extend  the 
entire  length  of  the  latter.  They  have  a  rough  brick  flooring, 
which  could  be  made  much  less  permeable  to  the  vapors  of  the 
ground  beneath  by  a  thin  covering  of  asphaltum.  Along  the 
bottom  of  the  south  wall  of  this  duct  are  a  number  of  small 
holes  opening  at  regular  intervals  into  an  adjoining  passage.  The 
idea  of  these  openings  was,  perhaps,  that  they  should  be  avenues 
for  the  entrance  of  fresh  air.  With  the  pressure  in  the  duct 
from  the  fan  no  air  can,  of  course,  enter  through  them,  but,  on 
the  contrary,  must  escape  by  them,  and  doubtless  accounts  in 
part  for  the  defective  hot  air  current  into  the  wards.  These,  and 
all  other  openings  in  the  duct,  excepting  that  through  which  the 
hot  air  is  intended  to  flow,  should  be  carefully  closed.  The 
steam  pipes  leading  from  the  boilers  to  the  radiators  are  nowhere 
packed.  This  should  be  done  with  some  non-conductive  mate- 
rial, aud  would  result  in  increased  efficiency  of  the  radiators  and 
in  a  saving  of  steam.  There  would  also  be  less  danger  from 
fire.  The  radiators  themselves  are  of  an  old  patterrf  and  could 
be  improved  upon.     They  are  surrounded  by  a  casing  of  wood. 
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which  is  too  combustible  a  material  to  be  so  close  to  steam  coils. 
The  hot  air  is  carried  from  the  radiators  by  separate  brick  flues 
to  the  differeut  wards.  Each  ward  has  about  20  hot  air  flues 
with  opeuiDgs  (about  12  inches  by  10  inches)  equally  distributed. 
Provision  for  the  exit  of  foul  air  is  made  by  exit  flues  leading 
from  the  chambers  out  into  the  attic  of  the  l)uildiug.  Th^  loca- 
tion of  the  openings  of  these  flues  in  the  chambers  is  bad,  gen- 
erally about  5  or  6  feet  from  the  flour,  and  in  some  cases  at  the 
level  and  near  the  head  of  a  })atient's  cot.  Inasmuch  as  the 
hot  air  is  the  frash  air  and  the  cooler  air  the  foul  air,  the  exit 
flues  should  open  from  near  the  bottom  of  the  wall.  They 
should  also  be  extended  to  above  the  roof  and  have  free  commu- 
nication with  the  open  air.  There  is  no  provision  for  <lrawing 
out  the  foul  air  other  than  natural  ventilation,  so  when  hot  air  is 
not  being  driven  in,  care  should  be  taken  to  force  a  current  of 
cool  fresh  air  through  the  wards,  or  to  keep  the  windows  open. 
Some  of  the  chambers  were  noticed  to  have  no  ventilating  open- 
ing, which  is  very  objectionable,  as  there  can  be  no  circulation  of 
air  in  such  rooms.  * 

n.     DRAINAGE  AND  PLUMBING. 

The  sewage  and  waste  water  of  the  Asylum  is  conducted 
from  the  building  by  a  system  of  cast-iron  soil-pipes  and  waste 
pipes,  opening  into  one  central  sewer  under  the  centre  building. 
A  prominent  feature  of  the  system  is  the  method  adopted  for 
ventilating  the  soil-pipes  and  preventing  the  escape  of  noxious 
gases  into  the  l)uil(ling.  This  consists  in  drawing  air  through 
the  soil-pipes,  from  a  point  above  their  connection  with 
the  main  sewer,  the  suction  being  produced  by  means  of 
a  stack  inside  of  the  boiler-house  chimney,  which  is  con- 
nected with  the  sewerage  system  by  terra-cotta  foul  air  pipes. 
With  this  method  the  tops  of  the  soil-pipes  arc  cl(;sed, 
and  no  trap  intervenes  between  them  and  the  water-closet 
hoppers,  the  downward  draught  through  the  latter  being  in- 
tended to  prevent  the  rise  of  any  sewer  gas  into  the  apartment. 
The  eflectiveness  of  this  system   is,  of  course,  entirely  dej)end- 
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ent  upou  the  heating  of  the  boiler-house  chimuey:  the  higher  its 
temperature  the  greater  the  draught.  This  chimuey  must,  there- 
fore, never  be  allowed  to  get  cool.  Further,  as  a  chain  will  part  at 
its  weakest  link,  so  will  suction  tend  to  draw  air  in  along  the 
line  of  least  resistance,  or  through  the  nearest  opening;  therefore, 
the  ventilation  of  the  central  or  nearest  pipes  is  apt  to  be  accom- 
plished at  the  Cost  of  the  remoter.  The  system  has  been  con- 
demned in  the  case  of  the  Danvers  Asylum,  of  Massachusetts, 
and  of  the  Rhode  Island  State  Asylum.  The  rough  test  made 
by  the  board  at  the  North  Carolina  Asylum  indicated,  at  the 
time,  good  ventilation,  even  at  the  remotest  hopper,  and  there- 
fore, as  far  as  our  observation  went,  we  find  nothing  to  ol)ject  to 
in  this  respect.  Any  additional  openings  should  be  made,  how- 
ever, with  great  caution,  as  they  may  produce  dangerous  effects. 

The  water-closets  in  the  wards  consist  of  simple  hoppers  lead- 
ing directly  into  the  soil-pipes.  They  are  flushed  automatically 
from  separate  cisterns,  at  the  rate  of  about  one  gallon  every  fifteen 
minutes,  through  a  one  inch  pipe.  The  size  of  the  service  pipe 
and  the  amount  of  water  are  below  the  regulation  amounts,  but 
they  seemed  to  be  sufficient  here.  In  the  male  wards,  especially 
about  the  urinals,  the  floor,  which  is  of  oiled  pine,  is  somewhat 
penetrated  by  urine,  and  is  generally,  with  this  class  of  people, 
evidently  liable  to  be  befouled.  As  a  great  improvement  here,  we 
would  suggest  that  the  whole  floor  of  the  privies,  or,  in  any  case, 
that  portion  suirounding  the  urinals,  be  made  of  cast-iron,  slate, 
or  laid  with  impervious  tiles,  sloping  towards  the  soil-pipe,'with 
a  narrow  drain  mid  small  exit  pipe,  so  that  the  floors  can,  at  any 
time,  be  liberally  flushed  with  water. 

The  large  sinks  in  the  water  closets  empty  into  drain  pipes 
leading  into  the  sewer  and  are  not  ventilated.  To  prevent  the 
escape  of  foul  air  through  tliese  sinks  an  ^'— >^  trap  is  introduced 
immediately  below  them.  This  is  a  necessary  precaution,  but  to 
be  effective  it  is  further  necessary  that  the  drain  shall  either 
extend  to  and  open  out  above  the  roof,  or  that  the  traj)  l)e  ven- 
tilated. 
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The  sinks  used  for  slops  in  the  dining-rooms  lead,  however, 
directly  into  the  main  sewer  pipe  without  even  an  apology  of  a 
trap  for  iireaking  direct  connection.  The  waste  pi|)e  extends 
upwards  from  the  sewer  through  the  different  wards  to  the  upper- 
most story,  where  it  is  cut  oif  abruptly  under  the  sink.  The 
sinks  open  directly  into  this,  so  that  there  is  not  the  slightest 
obstruction  to  the  flow  of  sewer  gas  up  through  the  pipe  into 
the  wards;  in  fact,  with  the  heating  of  these  tubes  by  hot  water 
the  conditions  are  in  every  way  conducive  to  producing  an  up- 
ward current,  and  such  current  was  uoticed  to  exist  where  tested 
for.  The  remedy  for  this  consists  in  extending  the  waste  pipes 
to  al)ove  the  roof  of  the  building,  or  leaving  it  open,  and  in 
inserting  an  ^>— »^  trap  under  each  sink  and  one  betweeu  the  pij^e 
and  the  sewer.  Further,  as  grease  is  abundant  in  the  water 
emptied  into  these  sinks,  a  flush  pot  should  be  introduced  beneath 
each.  Such  a  pot  is  known  as  the  Deuco.  It  consists  simply 
of  a  pot  witii  a  conical  base  closed  at  the  bottom  by  a  valve 
which  is  operated  by  means  of  a  rod  extending  through  the 
strainer  at  the  top.  This  pot  is  allowed  to  fill  with  water  from 
the  sink,  and  then  the  valve  is  opened  and  the  whole  contents 
rushes  out  with  such  violence  and  velocity  that  it  effectively  car- 
ries along  all  grease  particles  and  thoroughly  scours  the  pipe. 

The  waste  pipes  from  the  bath  tubs  in  the  wards  are  also 
noticeable,  in  that  their  connection  with  the  sewer  is  an  unbroken 
one.     They  should  be  trapped  and  ventilated. 

Further  is  to  be  condemned  unhesitatingly  the  drainage  of  the 
privies  in  the  centre  building.  Here  the  hoppers,  urinals,  sinks 
and  basins  all  open  directly  into  the  soil  pipes  without  any  traps, 
and  the  connection  of  the  soil  j)ipes  and  sewer  is  also  unbroken. 
The  ventilating  cun-ent  which  draws  out  the  foul  air  from  the 
similar  pipes  in  the  wards  has  no  connection  with  these,  and 
does  not  extend  its  influence  here  at  all;  and  the  soil-pipes  are 
not  even  extended  to  above  the  roof,  but  open  out  directly  into 
the  attic,  at  least  in  one  case,  so  that  these,  with  the  hoppers  and 
other  openings,  furnish  the  only  and  the  most  direct  avenues 
possible  for  the  escape  of  gases,  whence  they  must  diffuse  them- 
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selves  through  this  part  of  the  building.  This  couditiou  of 
affairs  is  to  be  strongly  condemned.  The  remedies  necessary  are 
evident  from  foregoing  remarks,  and  they  cannot  be  made  too 
soon.  It  is  suggested  to  connect  these  soil-pipes  with  the  foul 
air  ventilating  pipes  of  the  wards.  As  already  mentioned,  this 
additional  tax  on  the  ventilating  capacity  of  the  hot  chimney 
stack  should  be  made  with  caution. 

The  sewage  and  wash  water,  after  passing  into  the  central 
pipe,  is  conducted  along  under  the  fresh  air  duct,  as  has  been 
illustrated,  to  the  extreme  rear  end  of  the  building.  Here,  just 
at  the  door  of  the  wash-house,  the  cast  iron  pij^e  ends,  and  con- 
nection is  broken  with  the  sewer  beyond  by  a  trap  of  square  sec- 
tion. The  location  of  this  main  trap  so  close  to  an  occupied 
room,  with  only  a  plank  covering,  is  bad,  and  in  fact  there  is  no 
need  of  such  a  trap  at  all.  Main  traps  are  only  necessary  for 
breaking  connection  between  houses  and  foul  sewers  or  cess-pools, 
and  in  the  present  case  the  sewer  is  so  short  and  can  be  so  easily 
flushed  that  there  is  no  reason  for  it  to  become  foul.  The  form 
of  trap  is  also  bad,  it  being  in  fact  a  diminutive  cess-pool  in 
which  solid  matter  will  collect  at  the  bottom.  If  any  trap  here 
is  thought  necessary,  it  would  be  better  to  substitute  a  simple 
^— ^  trap,  which  will  be  washed  clean  with  every  rapid  flow  of 
water.  In  this  case  the  pipe  should  be  extended  some  50  feet 
from  the  building  and  provided  with  a  man-hole  and  opening  for 
ventilation. 

Beyond  this  main  trap  the  sewage  is  conducted  for  some  200 
yards  in  a  brick-lined  channel  of  square  section,  coated  with 
cement  and  covered  with  loose  stone  slabs.  Thence  it  flows 
into  an  open  ditch  which  conducts  it  beyond  the  Asylum  property 
and  indirectly  into  a  small  stream  which  flows  into  Walnut 
Creek.  Terra-cotta  pipe  would  have  been  better  than  the  brick 
channel,  but  the  latter  seems  to  fulfil  the  requirements.  The 
open  ditch  is,  however,  f)ad,  inastjinch  as  it  has  an  irregular 
sloping  and  uneven  bottom  and  is  filled  with  a  rank  growth  of 
weeds,  which  must  arrest  and  collect  much  of  the  solid  matter 
and  promote  putrefaction  and  the  generation  of  poisonous  gases. 
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Beiug  located  in  a  line  southwesterly  from  the  buildings,  a  direc- 
tion from  which  the  prevailing  winds  blow,  this  ditch  is  calcu- 
lated to  be  a  source  of  annoyance,  to  say  the  least.  As  a  remedy 
for  this,  we  would  suggest  that  the  flow  of  sewage  be  diverted 
from  its  present  course  in  the  ditch,  that  the  fluid  and  solid  mat- 
ters be  separated,  by  means  of  a  filter  or  a  tight  cess-pool  in 
which  the  solids  will  settle  out,  and  that  the  fluids  be  used  on 
garden  or  grass  lots  for  manure  when  needed,  and  at  other  times 
be  conducted  by  a  terra-cotta  pipe  or  other  smooth  channel  down 
into  Rocky  Branch;  the  solid  matter  need  only  be  covered  regu- 
larly with  ashes  or  dry  earth  and  carted  away  or  used  in  the  gar- 
den. This  change  would  result  in  a  probable  profit  to  the  insti- 
tution and  in  the  removal  of  the  source  of  nuisance. 

III.     WATER  SUPPLY. 

The  water  for  washing  purposes  and  for  the  flushing  of  hop- 
pers, etc.,  of  the  Asylum  is  pumped  into  the  building  from  a 
reservoir  near  by,  which  is  fed  from  Rocky  Branch,  from  a  point 
about  three-fourths  of  a  mile  north  of  the  buihlings.  As  regards 
the  quality  and  quantity  of  this  water,  we  find  nothing  to  criti- 
cise. The  supply  of  the  building  is,  however,  entirely  depen- 
dent upon  a  single  pump,  which  has  to  force  all  of  the  water 
from  the  foot  of  the  hill  to  the  top  of  the  building.  The  pump 
is  sufficient  to  meet  the  requirements,  when  it  is  in  working  order, 
but  should  any  accident  happen  to  it,  or  any  of  its  parts  wear 
out,  the  building  would  be  entirely  without  a  means  of  water 
supply,  which,  with  its  large  sewerage  system,  would  be  a  very 
serious  matter.  At  present  the  engine  cannot  even  be  taken 
apart  for  an  "overhauling."  We  consider  it  a  very  necessary 
precaution  that  the  pumping  plant  be  duplicated,  as  is  cu.stomary 
elsewhere  in  similar  ca.ses. 

The  drinking-water  for  the  Asylum  is  taken  entirely  from  a 
well,  located  near  the  boiler-house,  in  the  rear.  An  inspection 
of  this  reveals  the  fact  that  the  well,  which  is  50  feet  deep,  is 
located  within  15  feet  of  the  main  sewer  trap,  and  only  6  feet 
from  the  sewerage  conduit.     This  conduit,  as  has  been  already 
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stated,  coDsists  of  a  square  brick  channel,  coated  with  a  thin 
layer  of  cement.  From  what  we  saw,  we  are  of  the  opinion 
that  the  character  of  the  work  is  such  that  the  channel  is  by  no 
means  impervious  to  water,  and  it  is  highly  probable  that  liquid 
sewage  escapes  from  it  into  the  soil.  This  being  the  case,  there 
is  nothing  to  prevent  the  percolation  of  these  fluids  from  a  con- 
siderable length  of  the  channel  through  the  soil  into  the  well, 
with  the  eifect  of  seriously  contaminating  the  water.  The  two 
are  certainly  in  dangerous  proximity.  An  analysis  of  the  water 
of  this  well,  made  at  the  State  Experiment  Station,  in  1874, 
showed  excessive  amounts  of  chlorine,  free  and  albuminoid  am- 
monia, the  presence  of  which  is  thus  easily  to  be  accounted  for. 
We  would  earnestly  recommend  the  changing  of  this  source  of 
supply  of  drinking-water,  either  by  sinking  another  well,  remote 
from  the  building  or  any  contaminating  influences,  or  better  by 
using  rain-water,  stored  in  large  cisterns,  which  would  be  located 
so  as  to  distribute  water  in  pipes  to  the  centre  building. 

POSSIBLE   SOURCES    OF    MALARIA. 

There  is  no  more  thoroughly  established  fact  in  sanitary  science 
than  that  disease  is  transmitted  through  drinking  water.  While 
malarial  diseases  have  not  been  so  systematically  investigated  in 
this  connection  as  some  others,  notably  typhoid  fever,  still,  a 
sufficient  number  of  facts  are  personally  known  to  members  of 
the  Board  of  Health  alone  to  demonstrate  such  a  relationship. 
One  instance  will  suffice  to  show  the  character  of  the  facts  referred 
to.  In  a  town  in  the  eastern  part  of  the  State  there  lived,  side 
by  side,  two  large  families  which  happened  to  have  exactly  the 
same  number  of  members,  children  and  adults.  One  family 
drank  well-water  which  was  considered  as  good  as  any  in  the 
corporate  limits,  the  other  drank  inferior  cistern  water — rain- 
water caught  in  old  wine  vats.  The  former  sufl^ered  greatly  from 
malarial  troubles,  the  latter  not  at  all.  And  this  is  no  more  than 
we  would  expect  on  theoretical  grounds.  Malaria,  whatever  it 
is,  is  of  telluric  origin  ;  water  is  the  most  universal  solvent;  well- 
water  is  of  the  earth,  earthy;  cistern  water  is  from  heaven.     In 
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view  of  the  above  and  of  the  further  fact  that  the  well-water 
used  in  the  Asylum  is  not  first-class  drinking  water,  even  accord- 
ing to  chemical  analysis,  wc  think  it  most  likely  that  there  is  to 
be  found  the  cause  of  the  malarial  affections  which  have  prevailed. 
It  is,  however,  possible  that  the  fish-ponds  and  the  sewage  dis- 
tribution may  not  be  innocent  in  this  matter,  and  we  would 
recommend  that  all  of  the  basins  of  the  former  be  kept  either 
constantly  filled  with  water,  or  better,  if  they  are  not  a  source  of 
profit  to  the  Asylum,  that  they  be  drawn  off  and  the  ground 

well  drained. 

Respectfully  submitted, 

J.  W.  JONES,  M.  D. 

ARTHUR  WIXSLOW,  C.  E. 

RICH.  H.  LEWIS,  M.  D. 


REPORT  ON  DRINKING  WATER  OF  RALEIGH,  BY 
ARTHUR  WINSLOW,  C.  E. 


REPORT   ON    THE    DRINKING    WATER    OF    RALEIGH. 

Dr.  J.  W.  Jones, 

President  North  Carolina  Board  of  Health,  Tarboro,  N.  C: 

Dear  Sir: — I  submit  to  you,  herewith,  a  short  report  upon 
the  nature  and  condition  of  the  drinking  water  of  Raleigh.  It 
is  necessarily  short  and  largely  compiled,  for,with  the  means  at  our 
disposal,  much  time  could  not  be  devoted  to  original  research. 
The  definite  facts  which  it  contains,  however,  are,  in  my  opinion, 
of  value  to  the  Board,  and  the  collection  of  such  facts  from  dif- 
ferent towns  in  the  State  will  put  us  in  a  position  to  criticise 
intelligently  and  specifically  the  sources  of  water  supply  through- 
out the  State  and  to  recommend  the  proper  remedies  where  evils 
exist. 

To  this  report  I  have  appended  a  short  paper  on  rain  water 
and  the  construction  of  cisterns,  which,  I  hope,  will  meet  with 
your  approval. 

Very  respectfully,  yours,  ARTHUR  WINSLOW. 
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With  two  or  three  exceptious  the  drinking  water  of  Raleigh 
is  well  water,  "^.'hese  wells  are  either  private  wells,  located 
within  house  lots,  or  are  public  wells,  on  the  corners  or  sides  of 
streets.  These  public  wells  supply  a  large  majority  of  the  peo- 
ple with  their  water;  they  are  under  the  charge  of  the  Street 
Commissioner,  who  sees  to  their  being  kept  clean  and  properly 
walled. 

The  wells  are  walled  with  loose  rock  almost  the  entire  length. 
Their  average  depth  is  between  thirty  and  forty  feet.  One  only 
reaches  a  depth  of  fifty-six  feet.  Asa  rule  the  top  ten  or  twelve 
feet  is  in  clay,  and  below  this  water-bearing  strata  of  quick  sand 
or  porous  gravel  come  in.  Some  wells  have  a  rock  bottom. 
About  five  or  six  feet  of  water  generally  stand  in  the  bottom. 
With  the  public  wells  the  top  is  cement-lined  in  many  cases  and 
the  ground  about  prepared  so  that  surface  water  will  neither 
flow  directly  into  them  nor  percolate  through  the  soil. 

In  order  to  obtain  definite  facts  concerning  the  wells  of  the 
town,  over  a  hundred  and  twenty  were  visited  and  information 
obtained  as  to  their  depth,  temperature  and  hardness  of  water, 
and  their  proximity  to  any  source  of  contamination. 

The  following  results  were  reported  by  Mr.  W.  Z.  Blake,  late 
Street  Commissioner,  who  was  engaged  to  make  the  inspection : 

DEPTH.  NO.    WELLS. 

20  feet  or  less  16 

Between  20  and  30  feet 32 

Between  30  and  40  feet 52 

Between  40  and  50  feet 20 

DISTANCE   FROM    PRIVY    OR   STABLE. 
DEPTH.  NO.    WELLS. 

50  feet  or  less 12 

Between  50  and  100  feet 46 

Between  100  and  200  feet... 59 

Over  200  feet 3 
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TEMPERATURE. 
59°  F 18 

60° 32 

61°  32 

62°  18 

63°  20 

Hard  and  uot  good   20 

Full  notes  of  the  results  of  this  inspection  are  retained,  giv- 
ing the  location  of  each  well.  These  will  be  of  value  for  future 
use  in  the  study  of  the  distribution  and  character  of  well-water. 

Fifty  feet  is  certainly  too  short  a  distance  for  well  and  privy 
to  be  separated  from  each  other,  especially  as  a  number  of  the 
above  twelve  wells  are  nearly  as  deep  as  this.  The  danger  of 
contamination  is,  to  a  certain  degree,  oiFset  by  the  fact  that 
most  of  the  privies  are  tub  or  dry  earth  closets.  One  hundred 
feet,  with  the  clayey  soil  of  Raleigh,  may  be  considered  a  safe 
distance,  but  many  of  the  forty-six  classed  under  "  between  50 
and  100  feet  distant,"  are  only  60  or  75  feet  away. 

.  It  is  probable  that  the  water  of  more  of  the  wells  is  hard 
than  are  given  in  the  list.  Some  are  known  to  contain  magnesia 
salts  in  solution,  and  have  most  disagreeable  effects  upon  stran- 
gers, giving  rise  to  diarrhoea,  and  sometimes  to  vomiting.  These 
wells  ought  to  be  identified.  As  a  rule,  the  well-water  is  con- 
sidered good.  Its  quality  varies,  of  course,  with  the  weather;  is 
apt  to  be  clouded  with  sediment  with  heavy  rains,  and  stronger 
in  soluble  salts  after  long  dry  spells. 

It  was  not  practicable  to  obtain  analyses  of  water  of  our  own 
sampling,  but  the  following  analyses  had  already  been  made  at 
the  Agricultural  Experiment  Station  : 
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Taking  two  grains  of  chlorine  per  gallon,  two  parts  of  free 
ammonia  per  million,  and  one  part  of  albuminoid  ammonia  per 
million,  as  the  maximum  amounts  which  a  well-water  should 
contain  to  be  declared  pure,  we  see  that  Nos.  3,  6,  7,  8,  9  and  10 
are  suspicious,  and  6  and  9  certainly  to  be  condemned. 

No.  12  is  the  result  of  the  analysis  of  melted  ice  from  the 
factory.  The  high  ammonia  per  cent,  is  doubtless  to  be  attribu- 
ted to  the  ammonia  used  in  the  process. 

These  well-waters  cannot,  however,  be  considered  as  repre- 
senting the  average  Raleigh  water,  as  a  number  of  them  are 
from  wells  whose  purity  was  suspected.  It  is,  however,  proba- 
ble that  there  are  many  others  of  the  same  character  as  these. 
The  rough,  preliminary  sanitary  inspection  which  we  have  been 
able  to  make  proves,  however,  that  there  are  few  if  any  glaring 
instances  of  well  contamination.  Impurity  of  well  water,  if  it 
exist,  is  due  to  either  some  hidden  source  or  dissolved  mineral 
matter  which  only  analysis  will  reveal. 
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OX  THE  USE   OF   RAIN-WATER   AND   THE   CON- 
STRUCTION OF  CISTERNS. 


BY   ARTHUR    AVIN.SLOW,    C.    E. 


In  country  places  and  small  towns  rain-water  ranks  among 
the  purest  and  best  for  all  household  uses.  Wherever  there  is 
any  suspicion  of  the  contamination  of  well-water,  therain  should 
be  collected  from  the  roofs  of  buildings  and  saved.  There  is 
considerable  evidence  going  to  show  that  in  many  cases  malaria 
is  due  to  the  character  of  the  well-Avaters.  Not  only  is  rain- 
water a  healthy  water,  but  it  is  an  exceedingly  soft  water,  and 
therefore  excellent  for  cooking  and  washing  purposes,  and,  where 
a  hard  water  is  habitually  used,  the  saving  of  soap  through  the 
use  of  rain-water  will  amount  to  a  considerable  item. 

Rain-water  is,  however,  not  absolutely  pure.  Near  manufac- 
turing centres  and  in  cities  it  contains  soot  and  acid  fumes,  impu- 
rities washed  from  the  atmosphere.  Further,  the  accumulation 
of  dust,  leaves,  etc.,  on  roofs  affects  the  purity  of  the  water,  and 
where  saved,  care  should  be  taken  to  keep  the  roof  as  clean  as 
possible.  The  character  of  the  roof  has  also  some  influence, 
whether  of  new  or  old  shingles,  whether  lead-painted  or  not. 

Rain-water  is  collected  in  cisterns  located  sometimes  near  the 
top  of  the  house  and  drawn  off  through  pipes,  or  located  in  the 
ground  and  pumped  out  for  use.  AVheu  in  the  house  the  tanks 
are  frequently  of  lead,  M'hich  is,  however,  an  objectionable  mate- 
rial, as  lead  is  often  attacked,  by  soft  and  pure  waters  especially, 
and  the  water  made  poisonous.  Galvanized  iron,  or,  better,  iron 
coated  with  coal-tar  paint,  is  much  to  be  preferred,  is  more  dura- 
ble and  is  cheaper.  Stone-ware  and  slate  are  excellent  materials 
in  themselves,  but  the  joints  between  the  slabs  should  not  be 
filled  with  red  lead.  AVooden  receptacles  are  difficult  to  keep 
clean  and  liable  to  decay.  Such  tanks  should  be  constructed  so 
as  to  be  self-cleansing,  and  should  not  have  a  direct  connection 
through  the  overflow  pipe  with  a  cess-pool  or  drain. 
6 
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Very  often,  however,  aucl  perhaps  most  generally  here,  cis- 
terns are  built  in  the  ground.  An  essential  of  such  cisterns  is 
that  the}'  be  impervious.  Their  dimensions  vary,  of  course, 
according  to  requirements.  The  excavation  should  be  dug  square 
and  about  9  inches  deeper  than  the  bottom  of  the  cistern  is  to 
be,  and  about  8  inches  clear  of  the  side  walls.  Then,  the  entire 
bottom  of  the  pit,  which  should  be  smootli  and  hard,  is  covered 
with  damp  clay  about  6  inches  thick,  well  compacted.  Over 
this  a  layer  of  hydraulic  cement,  an  inch  or  more  thick,  is  spread 
and  allowed  to  harden.  Upon  this  the  bottom  bricks  of  the 
cistern  are  laid  in  fresh  cement  mortar  and  over  these  again  a 
layer  of  cement  spread  about  half  an  inch  thick.  In  wet,  soft 
or  loose  ground  a  plank  flooring  beneath  the  cement  and  bricks 
may  be  necessary.  Upon  this  foundation  the  walls  of  the 
cistern  are  built  of  brick  laid  in  cement  mortar.  With  the 
progress  of  the  wall  the  outside  should  be  coated  with  a  layer 
of  cement,  and,  as  this  hardens,  clay  should  be  rammed  into  the 
space  behind.  The  walls  should  be  extended  to  about  a  foot 
above  the  ground,  and  near  the  top  two  or  three  openings 
should  be  left  on  each  side  for  the  admission  of  air,  and 
covered  with  a  grating  or  wire  netting.  Also  an  opening 
at  a  lower  level  than  these  for  the  escape  of  overflow.  The 
entire  inside  surfaces  of  the  walls  should  next  be  coated  with  a 
smooth,  thin  layer  of  cement.  The  top  should  be  roofed  over 
and  the  pump  introduced  through  the  roof,  the  pipe  of  which 
should  extend  to  within  about  a  foot  of  the  bottom.  Cisterns 
should  be  cleaned  out  certainly  once  every  two  years.  To  secure 
a  supply  of  water  during  such  time  of  cleaning,  and  for  other 
purposes,  it  is  desirable  to  divide  the  cistern  into  two  compart- 
ments of  unequal  size,  by  a  brick  wall  laid  in  cement  mortar 
and  made  impervious  by  a  coating  of  cement.  This  wall  is  built 
about  18  inches  lower  than  the  others,  and  the  water,  being  intro- 
duced about  2  feet  from  the  bottom  of  the  first  and  another  com- 
partment, rises  and  overflows  the  partition  into  the  second.  In 
towns  or  other  places  where  rain-water  contains  impurities,  it 
should  be  filtered.     Animal  charcoal  is  one  of  the  best  filtering 
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materials,  aud  others,  such  as  carl)ide  of  iron,  spongy  iron,  etc., 
are  used.  But  probably  the  most  easily  obtained  is  gravel  aud 
coarse,  clean  sand,  which  are  all  sufficient  for  the  purposes  in 
view.  A  wood  grating  or  platform  with  holes  or  narrow  slits, 
is  built  across  the  larger  compartment  2  feet  or  more  below  the 
top  of  the  dividing  wall.  Upon  this,  perforated  tiles  are  spread, 
in  close  contact,  or,  if  these  are  not  available,  a  layer  of  porous 
brick,  laid  dry,  will  answer.  Upon  this  3  or  4  inches  of  gravel 
of  uniform  size  and  then  some  eight  inches  of  coarse  sand  which 
has  been  washed  free  from  clay,  are  spread,  and  then  another 
layer  of  perforated  tile,  porous  brick  or  a  sheet  of  punctured, 
tar-coated  iron  is  laid,  with  a  slight  slope  from  the  dividing  wall, 
which  will  prevent  the  overflow  from  the  first  compartment  from 
washing  out  the  sand  and  will  distribute  the  water  well  over  the 
filter.  By  this  arrangement,  the  heavier  compartments  settle  out 
in  the  first  compartment  and  the  finer  particles  are  arrested  on 
the  filter,  and  as  the  water  is  drawn  off  below,  the  sand  has 
opportunity  to  dry  and  to  absorb  air,  which  is  essential  for  it  to 
retain  full  efficiency  as  a  filter.  As  it  becomes  clogged  A^ith 
sediment  the  lop  layer  must  be  scraped  off  and  at  intervals  it 
will  be  necessary  to  remove  all  of  the  sand  and  replace  it  by  a 
fresh  supply.  When  difficulty  is  experienced  from  vegetable 
growth  upon  the  surface  of  the  sand,  or  from  freezing  in  winter, 
the  filter  must  be  lowered  so  that  it  will  be  almost  always  cov- 
ered with  a  foot  or  two  of  water. 


CAPE  FEAR  RIVER  AS  A  SOURCE  OF  WATER 

SUPPLY. 


THOMAS   F.    AVOOD,    M.  D. 


Southern  river  water  of  the  type  of  Dismal  Swamp  water — 
Mater  of  a  clear  yellowish  hue,  known  also  as  juniper  aud 
cypress  swamp  water,  stained  by  flowing  through  a  peaty  soil, 
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lias  for  a  long  time  been  held  in  high  esteem  by  masters  of  ves- 
sels for  supplies  for  long  voyages.  The  current  belief  is  that 
this  water  after  long  storage  in  casks  and  tanks  undergoes  a  pro- 
cess of  rectification  which  insures  its  keeping  properties  indefi- 
nitely. 

It  is  the  purpose  of  this  paper  to  set  forth  the  experiences  in 
the  employment  of  a  water  of  the  Dismal  Swamp  type,  taken 
from  the  north-east  branch  of  the  Cape  Fear  River,  as  a  source 
of  public  supply,  covering  observations  extending  over  a  series  of 
years.  The  Clarendon  Water  Works  has  a  pumping  station  on 
the  east  shore  of  this  river,  from  which  is  taken  the  water  which 
supplies  the  city  of  Wilmington. 

It  will  be  necessary  to  give  a  brief  description  of  the  North- 
east River,  in  order  to  get  a  sufficient  knowledge  of  the  charac- 
ter of  this  water.  This  river  rises  in  Duplin  county,  and  in  its 
course  flows  through  a  country  only  a  few  feet  above  the  sea- 
level.  It  drains  an  area  of  about  1470  square  miles,  comprising 
the  counties  of  Duplin,  Pender  and  New  Hanover.  The  river 
and  creeks  tributary  to  it  have  swampy  margins,  draining  cypress 
swamps  of  large  extent.  Cypress  swamps  are  not  exclusively 
wooded  with  cypress  trees,  as  the  name  would  imply,  but  pines 
{Pinus  resinosa),  black-gums  [Nyssa),  sweet-gums  [Liquidambra 
styracifiuct),  and  dense  undergrowths  of  smilax,  andromedas, 
ilexes,  also  abound.  One  of  the  largest  tributaries — Smith's 
Creek  and  its  branches — has  its  source  about  five  miles  from 
Wilmington.  The  river  is  about  450  feet  wide  at  the  pumping 
station  of  the  water  works.  The  tide  rises  to  a  point  40  miles 
beyond  Wilmington,  making  in  all  75  miles  from  the  ocean. 
The  average  rise  of  the  tide  at  the  station  is  3.75  feet.  Directly 
opposite  the  pumping  station,  and  for  500  yards  below  it,  tide- 
water rice-fields  skirt  the  river  down  to  Point  Peter,  the  junction 
of  the  north-east  with  the  north-west  or  main  branch  of  the 
Cape  Fear  River.  Above  the  station  two  other  rice-fields  are 
located,  deriving  their  tidal  irrigation  from  the  river. 

Wilmington  is  located  on  the  east  side  of  the  Cape  Fear  River 
proper,  with  a  water-front  of  two  miles.     The  town  is  built  upon 
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a  series  of  sand  dunes,  with  iutervening  brooks,  the  natural 
drainage,  and  most  of  these  streams  have  been  converted  first 
into  partially-covered  drains,  and  finally  made  to  serve  the 
double  purpose  of  drains  and  sewers.  These  discharge  their 
contents  into  the  docks  along  the  river  front.     The  sewer  which 

discharges  nearest  to  the   pumping  station  is distant. 

The  number  of  sewers  discharging  into  the  river  front  is , 

and  the  number  of  families  using  these  sewers ,  and   in 

addition  to  them  two  small  hotels.  The  drainage  of  the  east 
side  is  accomplished  by  a  series  of  open  ditches  and  natural 
streams.  Tiiese  streams  and  ditches  eventually  empty  into 
Smith's  Creek,  a  tributary  of  the  Northeast  River.  On  these 
streams  are  located  four  cemeteries,  in  varying  degrees  of  prox- 
imity, and  one  or  more  slaughter-houses.  By  the  course  of  these 
streams  about  one-half  or  two  thirds  of  the  town  is  engirdled, 
and  the  natural  course  of  di-ainage  east  and  west  is  directly  or 
indirectly  into  the  Cape  Fear  or  its  tributaries. 

Cape  Fear  River  water  has  been  studied  from  many  points  of 
view,  but  not  systematically,  because  the  business  interests  in- 
volved were  by  no  means  identical  with  the  sanitary  interests. 

SOURCES    OF    CONTAMIXATION. 

The  amount  of  sewage  matter  which  is  emptied  into  the  Cape 
Fear  River  has  never  been  made  apparent  by  chemical  examina- 
tion of  water  taken  at  the  pumping  station.  The  following 
table  of  analyses  made,  while  small  may  be  taken  as  an  average 
of  the  albuminoid  ammonia  and  chlorine.  The  analyses  were 
done  at  the  Agricultural  Department  of  the  State,  after  the 
Wanklvn  method. 
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Total  Solids. 

Chlorine. 

Free  Ammonia. 

Albuminoid  A. 

TIME. 

Grs.  per  gallon. 

Grs.  per  gallon. 

Parts  per  MiU'n. 

Parts  per  Mill'n. 

1881. 

Feb.  24. 

6.2 

0.6 

0.05 

0.26 

1882. 

Aug.  30. 

9.10 

0.52 

0.014 

0.50 

Aug.  30. 

11.10 

0.53 

0.04 

0.36 

•  Sept.  18. 

6.70 

0.23 

0.08 

0.48 

Sept.  18. 

10.60 

0  69 

0.24 

0.24 

Sept.  18. 

7.40 

0.29 

0.08 

0.40 

Nov.  21. 

6.90 

1.31 

0.10 

Nov.  21. 

7.50 

0.49 

0.20 

Nov.  21. 

9.60 

0.45 

0.46 

Nov.  21. 

8.20 

0.48 

0.42 

Sewage  contamination  may  almost  be  excluded  by  the  above 
showing,  and  the  nitrogenous  element,  as  small  as  it  is,  may 
be  accounted  for  by  the  decomposition  of  vegetable  matter.  One 
source  of  vegetable  decomposition  is  from  the  discharge  of  water 
from  the  rice-fields  during  the  "short"  and  "long  flow." 

The  "short  flow"  is  the  technical  name  for  the  flooding  which 
is  first  employed  for  the  germination  of  seed.  The  water  is  let 
in  through  flood-gates  at  high  tide,  so  that  it  covers  the  rice 
about  four  inches,  and  kept  in  this  state  until  the  seed  germi- 
nate. The  "long  flow"  is  the  admission  of  water  in  the  same 
manner  as  above,  and  is  intended  to  kill  the  grass  after  the  first 
hoeing  of  the  young  rice.  The  water  is  just  deep  enough  to 
hasten  growth  and  decomposition  under  the  influence  of  early 
spring  sun,  and  consequently  a  large  amount  of  water  laden  with 
the  products  of  decomposition  is  discharged  into  the  river. 
Another  washing  is  resorted  to,  by  admitting  one  tide  into  the 
rice-field  trunks  and  ditches  to  give  them  a  thorough  cleansing. 
The  soil  of  tide-water  rice-fields  consists  of  deposits  brought 
down  by  freshets  from  the  hill  country,  which  have  been  depos- 
ited layer  by  layer.  It  consists  largely  of  organic  matter,  and 
supports  a  very  rank  growth  of  grasses,  sedges,  and  succulent 
aquatic  plants,  such  as  sagittaria  and  orontium. 
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FACTORIES. 

There  is  uo  pollution  tVoiu  factories  along  the  river  front, 
the  gas-liouse  being  the  only  establishment  which  discharges 
its  contents  into  the  river.  Sulj)huretted  hydrogen  has  been 
discovered  in  the  river  opposite  Castle  Street  dock,  at  M'hich 
point  the  gas-hoiise  is  located. 

TAR,    CRUDE  TURPENTINE    AND    SPIRITS    OF    TURPENTINE. 

These  articles  may  not  be  classed  under  the  head  of  contamina- 
ting agents,  but  may  prove  a  sourceof  perplexity,  as  will  be  shown 
further  on.  For  a  century  the  products  of  the  pine-tree  have 
been  shipped  from  this  port,  and  by  the  accidents  of  handling 
and  shipping  an  unnumbered  amount  of  barrels  have  been  lost 
in  the  river.  Of  these,  tar  and  crude  turpentine  are  most  tena- 
cious when  sunk  in  the  river-bed  of  mud  to  the  depth  of  twenty 
to  thirty  feet.  The  abundance  of  the  accumulations  of  these 
products  in  the  river  may  be  illustrated  by  the  following  simple 
experiment:  On  a  calm  day  in  summer,  if  a  pole  be  shoved 
deeply  into  the  mud  and  the  mud  stirred,  very  soon  there  follows 
a  play  of  iridescent  film  upon  the  surface,  emitting  a  distinct 
odor  of  tar  and  turpentine.  These  matters,  if  at  all  noxious  or 
noisome,  are  fortunately  insoluble. 

THE    TEMPERATURE   OF    THE    WATER    AND    ATMOSPHERE. 

The  purity  of  river  water  must  be  largely  influenced  by  the 
variations  of  temperature,  and  especially  do  high  temperatures 
promote  decomposition  and  increase  the  solvent  power  of  water. 
Mr.  John  C.  Chase,  Superintendent  of  Clarendon  Water  Works, 
has  kept  the  record  of  the  temperature  of  the  water  and  atmos- 
phere. The  lowest  temperature  of  water  was  February  21st, 
43°  F.,  the  atmosphere  being  the  same  day  at  the  lowest,  33°  F. 
The  highest  temperature  attained  was  July  23d,  when  the  water 
registered  83°  F.,  and  the  air  the  same  day  96°  F.  This  was 
the  highest  temperature  nf  the  air  for  the  year,  although  there 
is  a  higher  record  for  water — viz.,  86°  F.,  twice  in  August. 
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Tables  Showing  Relative  Temperature  of  Air  and  Water  at  the 
Pumping  Station  of  the  Clarendon  Water  Works,  from  March 
1.  1884,  to  November  23,  1885.     Taken  at  12  O'clock. 
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DESCRIPTION    OF    THE    WATER. 

This  water  is  generally  clear,  and  has  a  color  from  pale  to 
deep  amber,  which  color  is  not  discharged  by  sedimentation.  It 
is  free  from  odor  either  when  allowed  free  access  to  the  air  or  after 
bottling  or  closing  up  in  casks  for  years.  The  sediment  is  a 
finely  divided  mud,  chiefly  consisting  of  silica  and  alumina.  It 
has  the  merest  trace  of  lime  or  other  mineral  constituents. 

The  exception  to  this  last  statement  is  that  during  long  pro- 
tracted droughts  the  access  of  brackish  water  at  Wilmington 
from  the  ocean — thirty  miles  away — is  sufficient  to  allure  crabs, 
shrimps  and  mullets  into  the  water  at  this  point.  During  such 
seasons,  while  there  has  been  an  amount  of  salt  as  high  as  fifty 
or  sixty  grains  to  the  gallon,  no  saline  taste  was  imparted. 

THE   COLORING    MATTER    IN    THE    WATER 

is  one  of  the  marked  peculiarities,  and  in  some  respects  one  of 
the  gravest  objections  to  its  use  for  manufacturing  purposes,  and 
making  it  also  unattractive  for  household  purposes.  The  source 
of  the  coloring  matter  is  the  decomposing  leaves,  the  roots  of 
many  trees,  such  as  the  pine  and  cypress,  and  such  matters  as  are 
washed  out  from  peaty  soil.  The  latter  alone,  which  is  but  a 
soil  containing  highly  carbonized  remains  of  leaves,  roots, 
sphagnum,  moss,  etc.,  may  impart  this  color  to  the  water.  It  is 
not  possible  by  ordinary  filtration  to  discharge  this  color  without 
the  aid  of  chemicals,  and,  as  before  stated,  sedimentation  has  no 
effect  upon  it. 

The  keeping  properties  of  this  water  when  confined  for  a 
long  time  in  closed  vessels  is  probably  due  to  the  very  ingredient 
which  gives  it  its  color.  This,  theory  is  consonant  with  practical 
experiences  in  the  employment  of  vegetable  substances,  such  as 
salicylic  acid  for  the  prevention  and  arrest  of  fermentation. 

FILTRATION. 

Filtration  has  been  experimented  with  upon  a  large  scale,  the 
desideratum,  of  course,  being  to  deliver  a  "white"  water  in  the 
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mains  to  consumers.  As  mentioned  before,  filtration  and  sedi- 
mentation, without  the  employment  of  chemicals,  did  not  change 
the  color  of  the  water,  and  practically  was  not  worth  the  expense 
involved.  The  basis  of  all  the  experiments  was  the  property 
that  commercial  alum  had  in  depriving  the  water  of  its  color. 
The  process  consists  in  passing  a  volume  of  water  through  white 
sand,  at  the  same  time  causing  a  solution  of  alum  and  a  small 
portion  of  lime  to  filter  through  with  the  water.  The  water 
discharged  when  the  proportion  of  the  chemicals  was  correctly 
adjusted  was  white,  odorless  and  tasteless.  It  was  discovered 
that  this  filtered  water,  although  not  having  any  taste  of  alum, 
could  be  used  upon  an  unfiltered  bulk  of  water  and  still  exert  a 
degree  of  decoloration.  One  sample  of  this  filtered  water  may 
serve  to  convey  an  idea.     Chemical  analysis  gave  tl>e  following: 

Grains  per  gallon. 

Total  solids 10.35 

Consisting  of  chlorine 1.57 

Volatile  organic  matter 1.45 

Alumina  (equivalent  to  5.35  grains) 65 

Sulphuric  acid  (equivalent  to  6.07  grains) 

Another  specimen  of  unfiltered  water  from  the  same  source  as 
above  gave : 

Grains  per  gallon. 

Total  solids 11.18 

Solids  in  supension 10 

Chlorine 2.50 

Volatile  organic  matter 2.88 

Alumina  (equivalent  to  alum,  .8234  grains) 10 

Sulphuric  acid  (equivalent  to  alum,  1.13  grains) 47 

Deducting  the  alumina  and  sulphuric  acid  equivalents  of  alum 
naturally  existing  from  the  above,  it  gives  9.46  grains  per  gallon, 
and,  small  as  this  is,  it  still  possesses  the  property  of  coagulating 
and  precipitating  unfiltered  water.  The  amount  of  alum  so  far 
used  is  too  large,  both  in  an  economical  point  of  view  and  chem- 
ically, to  produce  perfect  results.  It  will  probably  be  ascertained 
that  the  process  of  decoloration  will  be  more  economically  and 
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effectively  accomplished  in  large  settling  basins,  the  chemical 
action  going  on  more  thoroughly  in  still  water,  after  the  alum  is 
thoroughly  mixed.  The  application  of  alum  as  above  is  not  a 
new  process,  for  it  has  been  used  as  a  domestic  remedy  for 
undrinkable  water  in  Richmond  and  other  cities  where  turbid 
river  water  is  frequently  delivered  for  consumption.  None  of 
the  patented  filters  so  far  prove  satisfactory  ou  the  large  scale, 
although  a  few  have  succeeded  in  giving  a  very  good  result  for 
domestic  purposes.  Numerous  experiments  are  being  pursued 
with  good  promise  of  success,  and  when  that  day  comes  Southern 
tide-water  rivers  will  be  far  more  valued  for  public  supply. 

AX  ACCIDENTAL  CHEMICAL  EXPERIMENT  ON   A   LARGE  SCALE. 

During  this  year  an  ice  factory  was  erected  at  Wilmington. 
The  question  of  water  supply  in  proximity  to  transportation  was 
the  practical  fact  upon  which  the  success  of  the  venture  depended. 
The  factory  was  located  on  the  Wilmington  and  Weldou 
Railroad,  near  the  foot  of  a  deep  cut,  down  which  a  good  stream 
of  water  flowed  from  a  spring  tapped  in  cutting  the  roadway 
through  a  sandhill.  This  water  it  was  hoped  would  be  adequate 
to  the  demand,  but  in  the  meantime  river  water,  as  delivered  to 
consumers  in  Wilmington,  was  submitted  to  a  chemist  for  his 
opinion  as  to  its  fitness  for  the  purpose  of  ice-making,  after  dis- 
tillation. The  reply  of  the  chemist  was  in  the  afiirmative.  The 
experiences  of  the  manufacturer  are  intelligently  written  and  are 
here  submitted: 

Wilmington,  N*.  C,  November  21,  1885. 
Dr.  T.F.  Wood: 

Dear  Sir: — We  use  what  is  known  as  the  ammonia  absorp- 
tion process  for  making  ice.  We  take  ordinary  aqua  ammonia, 
26°  B.,  and  distil  oif  the  ammonia  gas  at  a  pressure  of  180 
pounds.  We  pass  this  gas  through  1700  feet  of  piping  sub- 
merged in  cool  water ;  there  the  gas,  under  180  pounds'  pressure, 
liquifies.  We  then  liberate  the  liquid  gas  into  3000  feet  of  iron 
pipe,  submerged  in  strong  salt-brine  (90°),  into  which  brine  we 
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set  the  cans  containing  the  water  to  be  frozen.  The  instant  the 
liquid  (anhydrous  ammonia)  is  liberated  it  turns  into  gas,  and  as 
the  gas  expands  it  absorbs  the  heat  from  the  salt  water,  that  in 
turn  taking  the  heat  from  the  water  in  the  cans,  making  ice. 
The  gas  discharges  from  the  3000  feet  of  pipe  into  what  is 
known  as  an  absorber,  containing  a  quantity  of  pipe,  through 
which  water  constantly  flows.  The  heat  that  is  taken  up  bv  the 
gas  is  there  absorbed  by  the  water  and  discharged  with  it,  the 
gas  becoming  aqua  ammonia  again.  The  cans  in  which  the  ice 
is  frozen  are  placed  in  the  freezing-tank  containing  the  salt  brine, 
and  filled  with  distilled  water.  The  freezing  begins  around  the 
outside  of  the  cans  and  at  the  bottom  and  continues  to  the  centre, 
the  grain  of  the  ice  tending  to  the  centre  from  all  sides.  It 
takes  48  hours  to  freeze  one  can  solid,  and  we  have  204  cans 
under  process  of  freezing  all  the  time.  After  being  in  twentv- 
four  hours  tlie  ice  is  about  five  inches  thick  on  all  sides  of  the 
can.  The  top  end  is  the  last  part  to  freeze.  The  blocks  of  ice 
weigh  225  pounds. 

I  first  used  the  river  watei'  for  making  ice.  Frozen  in  its  nat- 
ural state,  the  ice  is  dark  and  unsightly.  I  tried  condensing  a 
gallon,  using  an  ordinary  tea-kettle  for  boiler,  and  condensed  the 
steam  in  a  tin  funnel  about  two  feet  long.  The  condensed  water 
thus  obtained  was  white,  and  to  taste  and  analysis  pure.  We 
used  the  river  water  for  about  a  week,  when  I  noticed  the  con- 
densed water  had  a  green  cast  and  a  peculiar  taste,  which  was 
attributed  to  the  iron,  as  our  boiler  was  new,  of  forty-horse 
power,  and  the  steam  being  condensed  passed  through  nearly 
2000  feet  of  pipe.  That  was  new.  This  taste  intensified  rather 
than  diminished  as  we  proceeded,  and  the  water  showed  more 
color.  All  this  time — about  two  weeks — we  "blew"  the  boiler 
every  four  hours,  about  500  gallons  of  water  being  discharged 
from  the  boiler  each  time.  As  an  experiment,  we  ran  twenty- 
four  hours  without  blowing  the  boiler,  by  which  time  the  con- 
densed water  had  assumed  a  decidedly  green  cast,  and  made  green 
ice,  not  as  highly  colored  as  grass,  but  decidedly  green.  We  then 
shut  down  and  blew  all  the  water  out  of  the  boiler.     This  water 
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was  the  color  of  lye,  exceedingly  soft  to  the  hand,  smarting 
severely  when  it  came  in  contact  with  a  cut  or  bruised  place  on 
the  skin,  and  killed  a  number  of  eels  in  the  small  stream  into 
which  it  discharged.  We  then  filled  the  boiler  with  water  taken 
from  this  stream  and  went  to  work  again,  when  we  made  ice  as 
clear  as  crystal,  and  the  ice  and  condensed  water  were  absolutely 
free  from  taste. 

The  temperature  of  this  water  increased  as  the  summer  ad- 
vanced, and  we  saw  clearly  that  cooler  water  was  an  absolute 
necessity,  and  we  proceeded  to  dig  a  well.  In  order  to  expedite 
the  work,  we  had  to  take  up  our  suction  pipe  to  rig  a  siphon, 
forcing  us  to  use  again  the  river  water,  and  this  time  for  six 
weeks.  We  soon  observed  the  same  taste  and  peculiarity  of  the 
condensed  water,  and  in  order  to  overcome  the  difficulty,  if  pos- 
sible, blew  the  boiler  every  tioo  hours.  Still  the  same  taste. 
Three  weeks  of  steady  work  developed  another  change.  The  ice 
came  out  with  a  decidedly  colored  core  in  the  centre,  which  core, 
when  cut  open,  emitted  a  strong  woody  or  creosote  smell.  This 
core  gradually  grew  from  an  inch  in*  diameter  to  four  inches  in 
diameter,  and  with  the  increase  in  size  came  a  corresponding 
increase  in  taste  and  smell — so  strong,  indeed,  as  to  lead  a  good 
many  persons  to  believe  the  ice  to  be  impregnated  with  creosote. 
I  cut  the  core  out  of  one  block,  and  melted  it  in  a  clean  bucket. 
The  water  so  obtained  was  of  a  more  decidedly  greenish  cast  than 
the  river  water,  with  a  very  strong  taste  of  wood  or  creosote. 
The  odor  was  very  similar  to  decayed  cypress  or  juniper.  We 
carry  100  to  110  pounds  of  steam  on  our  boiler.  This  gives  a  tem- 
perature in  the  boiler  of  from  350°  to  400°  of  heat,  of  course 
causing  destructive  distillation.  I  should  not  forget  to  mention 
that  during  the  process  of  freezing  first  would  appear  an  oily 
substance  on  top  of  the  water,  which  gradually  assumed  a  dark 
color;  by  the  time  six  inches  of  ice  had  formed  this  substance 
would  be  in  a  mass  about  the  centre  of  the  water,  and  also  line 
the  inside  of  the  ice  from  the  bottom  to  the  top,  evidently  being 
expelled  from  the  water  by  the  process  of  freezing.  When  the 
block  of  ice  was  nearly  solid  it  would  appear  on  top  of  the  water 
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in  a  small  round  patch  about  the  size  of  an  ordinary  tea-cup. 
We  finished  our  well  after  six  weeks'  use  of  the  river  water. 
From  the  well  we  obtain  white  water,  and  have  ever  since  made 
translucent  ice,  absolutely  free  from  taste — proving  conclusively 
that  the  trouble  was  from  the  water  and  not.  from  the  machine, 
and  that  the  destructive  distillation  made  apparent  impurities  in 
the  river  water  not  developed  by  chemical  analysis. 

Yours  truly, 

WILLIAM  E.  WORTH. 

This  very  expensive  involuntary  experiment  brought  to  light 
qualities  of  the  Cape  Fear  River  water  and  its  sediment  which 
had  never  before  been  a  matter  of  conjecture.  The  distillation 
of  the  first  few  days  yielded  a  clear,  good  water,  but  as  the  sedi- 
ment accumulated  in  the  boiler,  distillation  at  350°  to  400°  F. 
sent  over  in  vapor  a  tar  product,  which  imparted  to  the  ice  a  pecu- 
liar taste  of  creosote.  This  product  collected  from  the  water  while 
in  the  freezing  bath  was  brown,  in  globules,  of  a  pungent  odor, 
only  slightly  soluble  in  cold  or  boiling  alcohol  and  in  chloroform. 
In  freezing  it  imparted  to  the  ice  a  cloudy  streak,  radiating  from 
the  centre  of  the  block.  The  taste  of  this  part  of  the  ice  was 
very  unpleasant,  but  it  did  not  permeate  the  whole  block,  and 
the  line  of  contamination  could  be  easily  traced,  so  that  in  send- 
ing it  out  to  consumers  this  part  was  chipped  out. 

There  are  two  explanations  of  the  source  of  this  tarry  pro- 
duct. I  think  it  was  demonstrated  by  the  manufacturer  that 
the  error  did  not  take  place  in  the  process  of  making,  as  all  con- 
tamination ceased  as  soon  as  other  water  was  substituted  for  river 
water.  Of  the  two  sources  of  the  tar  product  occurring  in  the 
condensed  water  it  may  be  that  the  peaty  sediment  which  accu- 
mulated in  the  boiler  might  have  furnished  it.  It  is  more  highly 
probable,  though,  that  the  mud  of  the  river,  long  impregnated 
with  tar  and  turpentine,  precipitating  and  accumulating  in  the 
boiler,  yielded  under  destructive  distillation  at  400°  F.  the  pro- 
duct in  question. 
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This  paper  lias  beeu  presented  to  show  some  of  the  difficulties 
to  be  overcome  in  locatiDg  a  source  of  public  water  supply  iu 
the  south  Atlantic  seaboard.  The  waters  of  the  lakes  and 
ponds  are  quite  similar  to  the  rivers,  and  it  is  a  very  exceptional 
pond  or  lake  or  spring  in  this  locality  that  would  furnish  a  white 
water  in  sufficient  quantity  for  public  supply.  Sewage  contami- 
nation is  not  a  difficulty  of  immediate,  but  rather  of  prospective 
importance,  and,  because  of  tlie  sparseuess  of  Southern  popula- 
tion, more  easily  controlled. 

The  high  temperature,  though,  which  running  streams  attain — 
86°  F.  and  higher,  no  doubt,  if  a  sufficient  number  of  observa- 
tions were  made — shows  how  large  an  element  of  decomposition 
is  at  work  during  the  prolonged  hot  weather,  suggesting  the 
great  importance  of  excluding  decomposable  matter  from  the 
source  of  water  supply,  and  the  additional  precaution  of  secur- 
ing water  from  the  deepest  streams  or  ponds. 

The  chief  obstacle  to  a  wise  selection  of  a  water  supply  is  the 
money  element,  which  at  a  very  early  period  of  the  agitation  of 
the  question  of  water  works  enters  into  and  controls  the  project. 
The  question  is  very  seldom  a  sanitary  one,  but  one  of  profit  to 
investors.  Some  of  our  Southern  towns  contemplating  water 
works  could  well  study  the  experience  of  other  Southern  towns 
tliut  have  already  established  a  water  supply.  They  will  find 
that  public  opinion  and  sanitary  advice  have  seldom  influenced 
the  course  of  a  water  works  company,  and  just  now  more  than 
one  Southern  city  is  perplexed  with  the  difficulties  brought  upon 
them  by  false  steps  taken  in  the  selection  of  their  source  of 
supply. 

There  is  still  another  aspect  of  the  question  of  Southern  water 
supply  which  I  will  merely  touch  upon  at  present — the  practi- 
cability of  deep  wells  as  a  substitute  for  river  water.  Several 
Southern  cities  have  succeeded  in  getting  artesian  water,  but 
none  so  far  of  sufficient  purity  to  be  unobjectionable.  As  far  as 
the  experience  in  Wilmington  goes,  the  water  from  deep  wells  is 
very  hard,  with  the  exception  of  the  one  dug  by  Mr.  Worth. 
This  water  is  somewhat  hard,  but  in  the  hottest  days  the  tern- 


REPORT   OF    BOARD    OF    HEALTH.  99 

perature  of  it  was  at  an  average  of  63°  F.,  a  feature  of  supe- 
riority over  the  river  water,  to  say  nothing  of  its  freedom  from 
organic  impurities. 


REPORT  OF  THE  WAKE  COUNTY  BOARD  OF 
HEALTH  ON  WATER  SUPPLY  FOR  THE  CITY 
OF  RALEIGH. 


To  the  Board  of  Health  of   Wake  County: 

Gentlemen: — The  committee  appointed  by  your  honoi-able 
body  to  gather  all  facts  bearing  upon  the  present  purity  and  pos- 
sible future  contamiuatiou  of  the  waters  of  Walnut  Creek,  beg 
leave  to  submit  the  following  report : 

We  have  made  a  careful  personal  inspection  of  the  stream,  its 
tributaries  and  its  water  shed,  from  the  head  waters  in  Cary  to 
the  Rocky  Hole,  the  latter  being  the  place  from  which  the  city 
proposes  to  take  its  water  supply.  The  dates  of  our  visits  are 
Tuesday,  September  14th,  Monday,  September  27th,  Monday, 
October  4th,  Monday,  October  18th,  and  Thursday,  October 
21st.  'The  portion  of  creek  examined  is  about  eight  miles  long, 
quite  crooked,  with  now  and  then  long  stretches  of  sluggish 
water,  and  is  fed  by  several  branches,  among  which  may  be  men- 
tioned Reedy  Fork,  Lynn's,  Simmons',  Bushy  and  Stony.  The 
drainage  area  is  partially  wooded  and  partially  cultivated,  and 
according  to  Mr.  Arthur  Winslow,  is  about  18  square  miles. 
We  found  that  about  one-fourth  of  the  town  of  Cary  drained  into 
the  creek,  the  excrement  of  about  one  hundred  people  being  cast 
daily  upon  the  water  shed  in  close  proximity  to  the  stream,  in- 
cluding the  excrement  of  about  30  to  40  people  which  was  daily 
dropped  through  a  privy  immediately  into  its  head-waters,  a 
small  branch  which  has  its  origin  in  a  spring  in  a  tobacco  facto- 
ry and  flows  slowly  through  a  portion  of  the  town.  We  learned 
from  a  physician  practicing  in  the  village  that  during  this  sum- 
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mer  several  cases  of  typhoid  fever  had  occurred  on  the  water- 
shed of  the  stream — one  case  being  under  treatment  at  the  time 
of  our  visit.  From  Gary  to  Yates's  pond  there  is,  in  our 
opinion,  no  obvious  source  of  contamination.  At  Yates's  mill, 
4^  miles  from  the  city,  we  found  a  pond  of  long  standing  and 
considerable  size,  its  bottom  and  sloping  banks  covering  a  large 
area,  and  very  objectionable,  being  full  of  decomposing  vegetable 
matter  and  making  a  trap  for  catching  and  propagating  disease 
germs  brought  down  by  storm-water.  From  Yates's  pond  to 
Rocky  Hole  we  could  discover  nothing  of  special  importance' 
bearing  upon  the  pollution  of  the  water.  The  volume  of  the 
creek,  according  to  Mr.  Winslow's  observations  at  the  Rhamkatte 
Road  July  28th,  1886,  was  3,610,000  gallons  per  24  hours, 
which  is  at  present  more  than  sufficient  for  the  needs  of  our  city. 
It  is  well  enough,  however,  for  prudential  reasons,  and  as  we 
are  opposed  to  impounding  reservoirs,  to  bear  in  mind  the  fact 
that  as  the  section  of  country  through  which  the  stream  and  its 
tributaries  flow  becomes  more  densely  populated,  highly  cultiva- 
ted and  deprived  of  its  forest,  the  amount  of  flow  diminishes  and 
the  danger  of  contamination  increases.  At  present,  however,  with 
the  exception  of  the  objections,  mentioned  above,  to  Gary  and 
Yates's  mill.  Walnut  Greek,  in  our  opinion,  is  subject  to  no 
more  dangers  of  pollution  from  storm-water  than  creeks  flowing 
through  any  inhabited  and  partly  cultivated  country. 

At  4:09  o'clock,  on  Monday  afternoon,  Octobor  4th,  1886,  we 
gathered  specimens  of  water  from  the  creek,  at  the  Rocky  Hole, 
in  the  Grimes  farm,  above  the  Asylum  sewerage,  and  in  about 
an  hour  or  two  afterwards,  delivered  them,  in  person,  to  Dr.  C. 
AV.  Dabney,  Jr.  On  October  9th,  1886,  we  received  the  follow- 
ing analysis  from  the  North  Garolina  Agricultural  Experiment 
Station,  signed  by  Dr.  Ghas.  W.  Dabney,  Jr.,  Director: 

N.  C.  Agricultural  Experiment  Station, 
Raleigh,  Oct.  9th,  1886. 
Analysis  No.  4151. 

The  sample  of  drinking  water  sent  to  the  Station  for  analysis,  in  two  glass 

bottles  marked ,  water  slightly  clouded  with  clay  and  silica  in  suspension, 

contains :  Total  solids  in  solution  and  in  suspension,  4.25  grs.  per  I.  gallon.    It 
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was  impossible  to  make  qiiaiititalive  determinations  of  llie  different  "solids" 
in  the  small  amount  afforded  by  this  sample.  Qualitatively  examined,  the 
above  showed  the  presence  of 

Silica,  alumina  and  iron  oxides  (traces),  probably  in  sus^iension  ;  lime,  potash 
and  soda,  sulphates  and  chlorides  (traces)  in  solution;  chlorine  (1)  0  33,  (2) 
0.36  grs.  per  Imperial  gallon;  free  ammonia  (1)  0.0266,  (2)  0.0266  parts  per 
million;  albuminoid  ammonia  (1)  0.120,  (2)  0.110  parts  per  million. 

Note. — The  only  thing  about  these  results  which  would  distinguish  this 

water  from  the  purest  spring  water,  is  the  very  small  excess  of  albuminoid 

ammonia,  unaccompanied  by  free  ammonia  in  larger  amount;  and  by   more 

chlorine  this  albuminoid  ammonia  only  points  to  sVight  vegetable  contamination. 

Your  obedient  servant, 

CHAS.  W.  DABNEY,  Jr., 

Director. 

After  careful  deliberation  aud  much  correspondence,  we  con- 
cluded to  have  our  biological  work  done  by  Dr.  Geo.  M.  Stern- 
burg,  Surgeon  U.  S.  Army,  and  a  most  distinguished  microscop- 
ist.  His  engagements,  however,  were  such  that  he  was  unable, 
in  person,  to  do  the  work  for  us,  but  highly  recommended  Dr.  A. 
C.  Abbott,  Johns  Hopkins  University,  Baltimore,  Md.,  as  a  man 
thoroughly  competent,  having  for  sometime  been  his  assistant. 
We  therefore  engaged  Dr.  Abbott's  services,  aud  in  compliance 
with  his  directions,  at  about  4  o'clock  on  TInirsday  afternoon, 
October  21st,  1886,  bottled  and  packed  samples  of  water  also 
taken  from  Rocky  Hole.  We  sent  them  to  Baltimore  by  the 
first  express,  which  was  next  morning.  On  Friday  night,  Octo- 
ber 29th,  1886,  we  received  the  following  report  from  him: 

Baltimore,  October  28,  1886. 

The  sample  of  water  sent  me  by  you  for  biological  analysis  turns  out  to  be 
of  about  the  same  degree  of  freedom  from  bacterial  life  as  that  of  the  city  of 
Baltimore.  That  is,  it  is  somewhat  above  the  average  purity.  The  plan  of 
investigation  that  has  been  pursued  is  the  gelatine  plate  method  of  Koch,  by 
wliich  one  is  enabled  to  say  to  a  certainty  the  number  of  living  organisms 
that  may  be  present  in  a  given  volume  of  water. 

In  each  of  the  bottles  there  were  small  particles  of  foreign  matter  held  in 
suspension,  which,  upon  microscopic  examination,  proved  themselves  to  be 
DOthing  of  any  interest — dirt,  vegetable  fiijre,  &c. 

The  experiments  for  the  detection  of  the  presence  of  bacteria  were  con- 
ducted as  follows: 
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From  each  bottle  two  series  of  three  plates  each  were  made,  three  of  them 
being  made  with  agar  agar  (Japanese  gelatine)  and  kept  at  the  body  temper- 
ature, and  three  upon  table  gelatine  (flesh  peptone  gelatine)  and  kept  at  the 
same  temperature.  Of  those  on  the  agar  agar  and  kept  at  36°  C,  the  follow- 
ing number  of  colonies  presented  after  24  hours: 

FROM  BOTTLE  NO.  1. 

Plate  made  with  1  C.  C.  of  water  showed  61  colonies. 
Plate  made  with  0.5  C.  C.  of  water  showed  33  colonies. 
Plate  made  with  0.1  C.  C.  of  water  showed  5  colonies. 

FROM  BOTTLE  NO.  2. 

Plate  made  with  1  C.  C.  of  water  showed  59  colonies. 
Plate  made  with  0.5  C.  C.  of  water  showed  35  colonies. 
Plate  made  with  0.1  C.  C.  of  water  showed  8  colonies. 

In  a  similar  series  of  experiments  made  upon  gelatine  and  kept  at  21°  C. 
we  got  the  following  results  after  48  hours : 

FROM  BOTTLE  NO.  1. 

Plate  made  with  1  C.  C.  of  water  showed  83  colonies. 
Plate  made  with  0.5  C.  C.  of  water  showed  55  colonies. 
Plate  made  with  0.1  C.  C.  of  water  showed  30  colonies. 

FROM  BOTTLE  NO.  2. 

Plate  made  with  1  C.  C.  of  water  showed  118  colonies. 

Plate  made  with  0.5  C.  C.  of  water  showed  79  colonies. 

Plate  made  with  0.1  C.  C.  of  water  showed  17  colonies. 

Of  these  numbers  26  colonies  of  those  on  the  1  C.  C.  plate  from  Bottle  No. 
1  and  27  colonies  on  the  corresponding  plate  from  Bottle  No.  2  caused  lique- 
faction of  the  gelatine.  Of  the  whole  of  those  present  there  appeared  none 
that  could  be  considered  suspicious,  as  the  whole  number  comprised,  with  a 
very  few  exceptions,  those  organisms  that  make  water  their  common  habitat 
and  which  possess  no  known  pathogenic  properties. 

These  figures  indicate,  therefore,  the  degree  of  purity  of  the  samples  of 
your  water  from  a  bacteriological  standpoint. 

The  number  of  colonies  indicate  the  number  of  single  organisms  that  were 
present  at  the  time  the  experiment  was  made,  and  these  colonies  are  the  out- 
growth each  of  a  single  organism.  Water  samples  differ  very  widely  in  the 
number  of  contained  organisms,  some  revealing  the  presence  of  only  one  or 
two  j)er  cubic  centimetre,  while  others  will  be  so  rich  in  them  as  to  require 
a  high  degree  of  dilution  before  it  becomes  possible  to  count  them  at  all. 

So  that  from  this  you  will  see  that  the  samples  of  water,  as  they  came  into 
my  hands,  represent  a  more  than  average  degree  of  purity. 
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I  enclose  a  scheme  of  the  above  results  made  in  a  condensed  form  with  an 
average  of  two  bottles. 

Very  respectfully,  yours, 

A.  C.  ABBOTT,  M.  D., 
Johns  Hopkins  University,  Baltimore. 
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To  what  result,  then,  does  all  this  lead  us,  both  scientifically 
and  practically?  We  would  state  that  in  our  judgment  it 
would  be  impossible  to  express  a  positive  scientific  opinion 
upon  the  purity  of  any  water,  unless  the  investigations  ex- 
tended over  a  period  of  at  least  a  year,  including  chemical 
and  microscopical  analyses  of  several  specimens  of  the  pro- 
posed water,  taken  at  different  times  and  from  different  por- 
tions of  the  stream  and  its  tributaries.  Neither  the  time  nor 
the  means  being  allowed  us  for  such  investigations,  it  is  man- 
ifestly unscientific  to  express  an  unconditional  opinion  for  or 
against  the  purity  of  Walnut  Creek  water,  such  opinion  being 
based  solely  upon  a  single  chemical  and  biological  examina- 
tion, unless,  however,  such  analysis  should  show  very  gross 
pollution.  By  reference  to  the  above  chemical  analysis,  it  will 
be  observed  that  there  is  mention  of  some  slight  vegetable  con- 
tamination. The  [)roce.ss  employed  in  the  chemical  analysis 
being  that  of  Wauklyn,  according  to  his  classification  such  con- 
tamination would  class  it  among.st  the  suspicious  waters.     By 
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refereuce,  however,  to  the  reports  of  the  National  Board  of 
Health,  it  will  also  be  observed  that  although  waters  contain 
much  larger  amounts  of  albuminoid  ammonia,  and  even  free 
ammonia  and  chlorine,  than  the  water  we  have  under  considera- 
tion, yet  they  are  classed  as  good  and  organically  safe  from  a 
chemical  standpoint  by  most  competent  observers  who  hav^e  used 
Wanklyn's  method.  The  rigid  standard  of  classification  of 
Wankiyn,  therefore,  is  not  unreservedly  accepted,  but  is  sub- 
jected to  considerable  variations.  The  chemical  analysis,  then, 
showing  the  amount  of  solids,  free  ammonia  and  chlorine  to  be 
small,  according  to  the  standard  of  all  observers,  and  the  quan- 
tity of  albuminoid  ammonia  to  be  within  the  limits  of  safety 
recognized  by  most  chemists,  and  the  biological  analysis  showing 
it  to  be  above  the  average  degree  of  purity,  containing  not  even 
any  suspicious  particles  in  suspension,  nor  any  suspicious  organ- 
isms, we  think  that — keeping  in  view  all  the  while  the  basis 
above  given  for  our  opinion — the  city  could  accept  Walnut  Creek 
water  as  a  safe  water, 

Provided,  1st.  There  are  no  impounding  reservoirs  upon  the 
stream  or  upon  any  of  its  tributaries,  so  that  the  water  supply 
may  be  taken  from  the  daily  flow  of  the  stream. 

Provided,  2(1.  That  such  an  arrangement  be  made  as  to  pre- 
vent as  far  as  possible  the  pumping  into  the  mains  of  storm 
water,  even  if  filtered. 

Provided,  3d.  That  the  water  be  so  thoroughly  filtered  as  to 
remove  any  ex(  i  .ss  of  albuminoid  ammonia,  and  if  any  chemical 
method  be  employed  that  not  more  than  one  grain  to  the  gallon 
of  the  substance  used  be  permitted  to  pass  into  the  filtered 
water. 

Provided,  4th.  That  none  but  filtered  water  taken  from  above 
the  Asylum  sewer  be  allowed  under  any  circumstances  to  be 
pumped  into  the  mains. 

Provided,  5th.  That  the  sources  of  pollution  in  the  village  of 
Gary  and  the  dam  at  Yates's  mill  be  removed. 

Provided,  6th.  That  there  should  be  a  constant  service  under 
high  pressure. 
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In  conclusion,  we  advise  that  legislation  be  obtained  from  the 
next  General  Assembly  empowering  the  city  authorities  to  police 
the  water-shed. 

Respectfully  submitted, 

JAMES  McKEE,  M.  D.,  Chairman, 

RICHARD  H.  LEWIS,  M.  D., 

W.  I.  ROYSTER,  M.  D., 

HUBERT  HAYWOOD,  M.  D.,  Secretary, 

Special  Committee  Wake  County  Board  of  Health. 

Received,  unanimously  adopted  and  ordered  to  be  transmitted 
by  the  County  Board  of  Health,  through  this  special  committee, 
to  the  Water  Works  Committee  of  the  Board  of  Aldermen. 

This  was  done  November  2d,  1886. 
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DIAGRAM   OF  THE  EYE  IN   HORIZONTAL  SECTION. 


S,  sclerotic  coal;  CH,  choroid  coat;  r,  retina,  or  nervous  coat,  continuous  with  oN,  the 
optic  nerve;  ml,  Macula  lutea,  or  yellow  spot,  the  centre  of  retina;  VH,  vitreous 
humor;  L,  lens;  aH,  acqueous  humor;  |,  iris;  CM,  ciliary  muscle;  c,  cornea;  ca, 
conjunctiva. 


PREFACE. 


The  ul)ject  of  tlii.s  article,  prepared  at  the  reque.'^t  of  the  State 
Board  of  Health,  is  to  asj^ist,  as  far  as  miiv  be,  iu  preserving  in 
a  condition  of  health  and  usefnlness  the  most  important  of  the 
senses. 

Eyesight  stands  easily  first  in  the  estimation  of  all,  and  Hear- 
ing is  only  second  to  it.  Blindness  being  one  of  the  most 
frequent  causes  of  pauperism,  it  becomes  still  more  the  duty  of 
the  guardians  of  the  public  health  to  present  to  the  people  such 
information  as  may  lielp  to  prevent  its  occurrence  than  a  regard 
simply  for  the  happiness  and  prosperity  of  the  individual  would 
require.  But  there  are  so  many  instances  of  damage  to,  and 
loss  of,  one  or  the  other  of  these  precious  senses  when  they  might 
have  been  saved  by  the  knowledge  of  a  few  simple  facts,  that 
there  is  no  need  to  mention  the  relief  of  the  community  of  a 
pecuniary  burden  to  show  the  necessity  for  such  a  publication. 

This,  then,  being  intended  for  those  not  at  all  versed  in  med- 
icine, must  be  as  free  as  possible  from  the  technicalities  in  which 
the  professional  man  is  accustomed  to  think,  and  at  the  same 
time  as  brief  as  possible  in  order  to  come,  together  with  other 
necessary  publications,  within  the  resources  of  the  Board  for 
printing.  The  difficulties  of  the  task  are  greatly  increased  by 
these  conditions,  but  it  shall  be  my  endeavor  to  be  as  plain  and 
simple  as  possible,  and  at  the  same  time  as  concise  as  a  regard 
for  clearness  will  permit.  I  trust  the  kind  reader  will  bear  these 
facts  iu  mind. 

217  N.  Wilmington  St.,     \ 
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THE  CARE  OF  THE  EYES. 


In  order  to  understand  and  appreciate  instructions  as  to  the 
proper  method  of  caring  for  any  organ,  it  is  absolutely  necessary 
to  have  some  idea  of  the  nature  of  that  organ.  We  must  there- 
fore, before  going  farther,  study  for  a  few  minutes  the  structure 
of  the  eye.  Reference  to  the  diagram  in  front  will  assist  greatly 
iu  understanding  what  follows. 

The  eye  is  a  nearly  round  ball  about  seven-eighths  of  an  inch 
in  diameter.  The  walls  of  the  posterior  five-sixths  of  this  globe 
are  made  up  of  three  thin  coats,  lying  one  immediately  upon 
the  other  like  the  layers  of  an  onion.  The  interior  of  this  part 
is  filled  with  a  rather  thick,  viscid,  but  perfectly  transparent 
fluid  called  the  vitreous  humor.  The  outermost  of  these  three 
coats  or  layers  is  a  dense  opaque  membrane  named  the  sclerotic, 
fibrous  in  structure,  something  like  the  tendons  or  "leaders,"  and 
therefore  very  strong  and  tough.  Its  purpose  is  to  preserve  the 
shape  of  the  ball  and  to  protect  the  more  delicate  structures 
within.  This  constitutes  "the  white  of  the  eye."  Next  to  that 
is  the  middle  coat,  or  choroid,  which  is  composed  of  a  network 
of  blood-vessels,  in  the  meshes  of  which  is  deposited  a  kind  of 
dark  pigment  or  coloring-matter,  the  object  of  which  is  to  pre- 
vent dazzling  from  bright  light.  The  eyes  of  albinos  are  very 
sensitive  to  light,  owing  to  the  absence  of  this  coloriug-n'iatter 
in  this  coat  as  well  as  in  the  hair.  At  its  front  border  this  coat 
is  thickened  by  the  addition  of  another  element,  the  ciliary  mus- 
cle, or  muscle  of  accommodation — a  structure  of  great  interest 
and  importance  to  us.  Interior  to  this  is  the  third  and  inner- 
most layer,  called  the  retina.  It  nv\y  for  our  purposes  be  con- 
sidered an  "xpansion  of  the  op^c  nerve,  which,  coming  from  the 
brain,  perforates  the  first  two  coats  and  then  spreads  out  into  this 
nervous  layer,  "  like  the  cup  of  a  tulip  on  its  stem."  This  is  the 
sensitive  plate  on  which  the  pictures  of  all  objects  seen  are  taken. 
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The  front  of  the  eyeball  is  quite  different  from  that  portion 
we  have  been  considering.  The  first  thing  we  notice  is  a  per- 
fectly transparent  structure  (the  remaining  one-sixth  of  the  whole 
ball),  which  appears  to  be  part  of  a  smaller  globe,  and  which 
seems  to  be  set  in  the  white  of  the  eye  like  a  watch-crystal  in  its 
rim.  This  is  the  cornea.  Just  back  of  that  we  observe  a  very 
beautiful  curtain,  which,  on  account  of  its  infinite  variety  of 
colors  in  different  individuals,  is  called  the  iris — that  word  tnean- 
ing  a  rainbow.  Near  the  centre  of  this  curtain  is  a  round  black 
spot,  which  is  often  referred  to  in  common  language  as  "the  sight 
of  the  eye."  This  is  merely  a  window  or  opening  in  the  curtain, 
the  pupil,  through  which  light  enters  the  eye,  and  out  of  which 
we  see.  This  window  partially  opens  and  shuts  automatically 
in  order  to  regulate  the  amount  of  light.  The  space  between 
the  iris  and  the  transparent  cornea  is  filled  with  a  watery  fluid, 
the  aqueous  humor.  Immediately  behind  the  iris,  suspended  in 
a  little  sac,  is  the  crystalline  lens.  It  is  convex  or  bulging,  both 
in  front  and  behind,  and  its  function  is  to  make  pictures  on  the 
retina  of  all  objects  before  the  eye. 

Covering  all  of  the  white  of  the  eye  that  can  be  seen,  and 
leaping  from  that  over  to  the  lids  and  lining  their  under  sur- 
faces, becoming  continuous  with  the  skin  at  their  edges,  is  an 
exceedingly  thin,  transparent  mucous  membrane  called  the  con- 
junctiva. It  is  this  membrane  which  is  involved  in  ordinary 
simple  inflammations  of  the  eye.  It  is  lubricated  by  tears  man- 
ufactured for  the  purpose  by  the  lachrymal  gland  at  the  upper 
and  outer  corner,  the  surplus  being  carried  otl'  by  two  little  gut- 
ters in  the  inner  ends  of  the  two  lids  which  open  into  a  larger 
drain  emptying  into  the  nose.  Each  eye  is  moved  in  different 
directions  by  six  little  muscles,  but  the  only  ones  of  special  in- 
terest to  us  are  the  two  inner  straight  muscles,  that  are  attached 
one  to  the  outside  of  each  eye  next  the  nose,  which  converge  the 
two  eyes  upon  near  objects. 

For  the  sake  of  clearness  we  will  make  two  general  divisions 
of  our  subject,  and  consider  the  eye  first  in  its  relation  to  weak 
sight;  and  secondly  in  its  relation  to  blindness,  although  they 
will  overlap  one  another  at  certain  points. 
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WEAK    SIGHT. 


Weak  sight  is  that  condition  of  affairs  in  which,  while  there 
is  no  evidence  of  disease,  the  eyes  are  nevertheless  unequal  to  the 
performance  of  their  legitimate  work.  The  acuteness  of  sight 
for  ordinary  distant  objects  is  sometimes  below  the  standard  and 
sometimes  not,  but,  whether  it  be  or  not,  any  continuous  effort  at 
nem'  work,  as  reading,  writing,  sewing,  etc.,  is  impossible,  and 
always  brings  on  a  certain  characteristic  group  of  symptoms. 
First,  a  heavy,  tired  feeling  in  and  around  the  eyes  is  observed^ 
and  then  the  letters  or  stitches  become  indistinct.  After  a  rest 
of  a  minute  or  two,  they  can  be  again  seen  plainly,  only  to  be- 
come blurred  even  more  and  in  a  shorter  time  than  before.  A 
repetition  of  these  attempts  causes  pain  and  watering  of  the  eyes, 
with  redness  of  the  balls  and  edges  of  the  lids,  often  headache, 
and,  in  some  cases,  a  disturbance  of  the  general  health,  more 
especially  the  nervous  functions.  If  attended  to  promptly,  it 
can  nearly  always  be  easily  relieved;  but  if  it  be  neglected  and 
nothing  done  for  it,  perseverance  in  near  w'ork  is  liable  to  cause 
such  sensitiveness  and  irritability  of  the  eyes  as  to  render  them 
not  only  practically  useless,  but  a  constant  source  of  annoyance 
and  discomfort  in  the  ordinary  lights  we  must  daily  encounter. 
It  is  exceedingly  common  (and  through  heredity  becoming  more 
so  every  day),  and,  while  not  productive  of  blindness,  in- 
terferes seriously  with  the  practical  use  of  the  eyes,  as  we  have 
just  said.  It  is,  moreover,  very  often  met  with  in  the  young^ 
during  school-life,  when  it  prevents  their  studying  with  ease  and 
comfort,  if  they  can  at  all.  and  by  so  doing  obstructs  the  forma- 
tion of  the  habit  of  study,  which  in  the  average  boy  demands 
every  encouragement,  thereby  affecting  injuriously  the  character, 
probably  for  life.  Such  being  the  case,  and  the  remedy  for  these 
troubles  being  very  simple  and  easily  applied  w^hen  once  they  are 
recognized  and  their  true  nature  ai)preciated,  the  Board  of 
Health  regards  it  as  of  prime  importance  that  the  public  should 
be  put  in  a  position  to  recognize  and  appreciate  them. 
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Advice  to  intelligent  people  is  much  more  apt  to  be  taken,  if 
accompanied  by  the  reasons  for  it,  and  they  are,  besides,  much 
more  likely  to  be  interested  in  a  subject  if  it  can  be  explained 
and  made  clear,  than  they  would  be  in  a  mere  didactic  statement 
of  bald,  unil  lustra  ted  facts.  Therefore,  as  interest  in  these  im- 
portant matters,  on  the  part  of  the  people,  is  what  the  Board  is 
especially  anxious  to  create,  I  shall  endeavor  to  elucidate  the 
subject  in  as  simple  a  manner  as  possible. 

Weak  sight — asthenopia,  as  it  is  technically  called — is  some- 
times due  to  a  weak  and  irritable  condition  of  the  nervous  appa- 
ratus of  the  eye,  pure  and  simple;  and  this  form  occurs  most  fre- 
quently in  young  women,  who  are  peculiarly  prone  to  functional 
nervous  disturbances.  But  in  a  vast  majority  of  instances,  it  is 
caused  by  an  overstrain  of  the  muscles  of  the  eye,  either  those 
which  adjust  each  eye  for  objects  at  different  distances,  or  those 
which  turn  both  eyes  in  upon  near  objects.  This  overstrain  may 
be,  and  sometimes  is,  due  to  simple  weakness  of  these  mus- 
cles, as  often  occurs  during  convalescence  from  severe  attacks  of 
illness,  in  which  cases  it  is  only  temporary  ;  but  it  is  nearly  always 
a  consequence  of  the  faulty  shape  of  the  ball,  causing  certain 
optical  defects  or  errors  in  refraction,  as  they  are  usually  called. 

In  order  to  understand  these  optical  defects,  it  is  necessary  .to 
first  understand  what  is  a  correct  eye,  and  how  we  see  with  it. 
The  knowledge  of  a  few  facts  in  regard  to  the  nature  of  a  con- 
vex lens  will  render  this  easy. 

A  convex  lens  is  a  body  of  some  transparent  material,  usually 
glass  as  we  see  it,  flattened  from  side  to  side,  thicker  in  the  mid- 
dle than  at  the  edges,  with  its  faces  having  the  curvature  of  part 
of  a  sphere  or  round  ball.  A  familiar  example  is  an  ordinary 
magnifying  or  sunglass.  Its  peculiar  property  is  that  rays  of 
light  emanating  from  any  olyect,  after  passing  through  it,  are 
brought  together  again  in  the  same  relation  to  one  another  as 
they  started  from  the  object,  and  a  picture  or  image  of  it  is  thereby 
produced.  The  point  at  which  this  union  is  effected,  is  called 
the  focus  of  the  lens.  The  more  convex  the  lens,  the  stronger  it 
is  and  the  shorter  is  its  focus.     The  action  of  a  convex  lens  can  be 


118  APPENDIX. 

interestingly  illustrated  in  this  way:  Having  closed  all  the  doors 
and  windows  of  the  room  except  one,  in  order  to  shut  off  the 
side  lights,  take  a  magnifyiug-glass — or,  if  not  convenient,  the 
spectacles  of  the  oldest  person  in  the  house,  they  being  convex 
lenses — and  holding  it  immediately  opposite  the  window,  about 
three  feet  from  the  wall,  gradually  approach  it  thereto,  and  you 
will  presently  see  come  out  on  the  wall  a  distinct  picture,  turned 
upside  down,  of  the  sky,  trees  and  other  objects  outside. 

If  you  will  turn  to  the  diagram  of  the  eye,  you  will  recall  that 
the  lens  is  situated  immediately  behind  the  iris  and  opposite  the 
pupil,  and  that  the  sensitive  retina  is  the  coat  nearest  to  it,  being 
the  innermost  of  the  three.  Now,  as  the  convex  lens  of  glass 
held  opposite  the  window  of  the  darkened  room  makes  a  picture 
of  outside  objects  on  the  wall,  just  so  does  the  convex  lens  in  the 
dark  chamber  of  the  eye  placed  opposite  the  only  window,  the 
pupil,  make  a  picture  of  outside  objects  on  the  retina,  which  in 
the  normal  eye  is  exactly  at  its  focus.  The  impression  thus  made 
upon  the  retina  is  transmitted  to  the  brain  by  the  optic  nerve, 
and  the  act  of  vision  is  complete. 

In  what  has  been  said  about  rays  of  light,  reference  has  been 
had  only  to  rays  from  distant  objects,  which  are  always  practi- 
cally parallel  to  one  another.  It  is  an  optical  fact  that  rays  ema- 
nating from  objects  nearer  than  twenty  feet  sensibly  diverge 
from  one  another,  and  that  the  nearer  the  object  the  more  diverg- 
ent they  are.  A  lens  having  only  so  much  power  to  concentrate 
light,  it  is  evident  that  divergent  rays  cannot  be  brought  to  a 
focus  as  soon  as  parallel;  in  other  words,  that  their  focus  must  be 
farther  from  the  lens.  This  being  true,  how  is  it  that  we  see  near 
objects  distinctly,  as  the  retina  cannot  be  set  back  to  this  new 
focus?  By  an  increase  in  the  thickness  or  convexity  of  the  lens, 
which,  as  you  remember,  shortens  the  focus.  This  is  what  is 
called  the  accommodation  of  the  eye,  and  it  is  eifected  in  the  fol- 
lowing manner:  The  inherent  tendency  of  the  lens-substance, 
which  is  exceedingly  elastic,  is  to  assume  a  more  globular  form, 
but,  enclosed  in  a  sac,  it  is  suspended  or  swung  in  the  larger  con- 
centric circle  made  by  the  ciliary  muscle  by  means  of  a  connect- 
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iug  band  (see  diagram),  aud  as  long  as  the  iiiuscle  is  at  rest  the 
sac  is  kept  upon  the  stretch  and  the  lens  more  or  less  flattened. 
As  soon,  however,  as  the  muscle  contracts,  being  a  ring,  it  must 
become  smaller,  and  in  so  iloing  necessarily  slacks  the  sac,  thereby 
allowing  the  lens  to  follow  its  natural  bent  and  bulge  more  in 
the  middle.     This  is  clearly  shown  in  Fig.   1,  where  one-half 


Fig.  1. 

represents  the  position  of  the  parts  when  the  eye  is  at  rest  or  ad- 
justed for  distance,  and  the  other  half  when  the  muscle  has  con- 
tracted and  it  is  adjusted  for  near  objects.  It  will  be  observed 
that  the  edge  of  the  lens  is  nearer  to  the  muscle  in  the  latter,  and 
that  therefore  the  suspensory  ligament  or  band  must  be  slacked. 

In  this  way  each  separate  eye  is  accommodated  for  diiFerent 
distances,  but,  as  we  always  iise  the  two  eyes  together,  the  adjust- 
ment is  not  complete  unless  they  are  both  fixed  upon  the  object. 
This  convergence  is  made  by  the  inner  straight  muscles  attached 
to  the  sides  of  the  balls  next  the  nose,  aud  the  nearer  the  object 
of  course  the  more  must  the  eyes  be  turned  in. 

Thus  we  see  that  the  adjustment  of  tlie  eyes  for  near  objects  is 
accomplished  by  a  muscular  effort  on  the  part  of  two  sets  of 
muscles,  aud  that  the  nearer  the  object  the  greater  the  effort 
required  of  both,  so  that  there  is  always  a  harmony  of  action 
between  the  two.  If  you  will  look  steadily  at  a  pencil  or  your 
finger  held  less  than  six  inches  from  the  eyes,  you  will  be  dis- 
tinctly conscious  of  this  effort,  which  if  kept  up  becomes  jviinful ; 
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but  at  the  ordinary  distance  of  ten  or  twelve  inches  it  is  not 
perceptible  in  eyes  of  the  projier  shape.  But  variations  from 
this  proper  shape  are  exceedingly  frequent,  and,  as  said  before, 
defects  in  form  are  nearly  always  at  the  bottom  of  weak  sight. 
They  are  of  three  kinds.  In  Fig.  2  the  line  X  Y  represents 
the  retina  in  a  normal  eye  at  the  proper  distance  from  the  lens,  but 


Fig.  2. 

the  eye  may  be  too  short,  with  the  retina  too  close  to  the  lens, 
A  B,  causing  over-sight  or  far-sight;  or  it  may  be  too  long,  with 
the  retina  too  far  from  the  lens,  M  N,  causing  near-sight  or 
myopia;  or  the  clear  front,  the  cornea,  may  be  irregular  in  its 
curvature,  producing  what,  for  want  of  a  common  name,  will  have 
to  be  called  by  the  technical  term  of  astigmatism.  An  easy  way 
to  remember  these  errors  is  to  bear  in  mind  that  the  short  eye  has 
long  sight,  and  the  long  eye  short  sight,  while  the  astigmatic  eye 
does  not  have  good  sight  at  any  distance. 

Over-sight  or  Far-sight  is  by  long  odds  the  most  common  of 
these  optical  deftcts,  certainly  in  this  country,  and  it  is  therefore 
the  most  frequent  cause  of  weak  sight.  But  how  does  it  cause 
weak  sight?  you  will  ask.  By  adding  to  the  strain  upon  the 
accommodation.  In  the  normal  eye,  the  retina  being  exactly  at 
the  focus  of  parallel  rays  (X  Y,  Fig.  2),  no  effort  whatever  is 
required  for  distant  vision,  and  the  accommodation  for  near 
objects  can  be  made  without  trouble;  but  in  the  short  eye  (A  B) 
the  focus  must  be  shortened  even  for  distance,  and  consequently 
just  that  much  work  must  be  added  to  what  is  usually  required 
of  the  little  muscle;  and  that  is  too  much  for  it,  so  it  breaks 
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down,  and  we  have  precisely  what  we  would  expect  from  muscu- 
lar fatigue — viz.,  the  sense  of  weariness  and  heaviness  about  the 
eyes,  the  recurring  dimness  of  the  letters,  the  aching,  and  otlier 
symptoms  characteristic  of  weak  sight.  Therefore,  upon  the 
occurrence  of  these  sj'mptoms  we  would  suspect  the  i)resence  of 
over-sight,  especially  if  distant  vision  were  perfect  (which  would 
exclude  near-sight  and  astigmatism),  although  it  is  not  perfect 
in  the  highest  degrees  of  over-sight  itself,  because  in  them  the 
ball  is  so  very  short  that  it  is  beyond  the  power  of  the  muscle 
to  bring  up  the  focus  of  even  parallel  rays  to  the  retina.  Such 
cases,  however,  are  comparatively  rare.  Another  effect  of  this 
over-sight  is  that  the  harmony  of  action  between  the  two  sets  of 
muscles  used  in  adjusting  the  eyes,  accommodation  and  conver- 
gence, is  destroyed,  and  as  a  result  we  frequently  have  crossed 
eyes,  this  being  the  cause  in  over  75  per  cent,  of  such  cases. 

The  remedy  is  simple  and — if  applied  early  before  the  eyes 
become  chronically  irritable — sure.  Everything  necessary  to  be 
done  is  to  shorten  the  focus  of  the  lens  in  proportion  to  the  short- 
ness of  the  eye,  so  as  to  do  away  with  all  extra  effort — that  is, 
all  effort  for  distance — and  put  the  eye  on  an  equality  with  the 
normal  eye.  This  is  easily  done  by  adding  on  another  convex 
lens  of  the  proper  strength  in  the  shape  of  spectacles. 

Near-sight  or  Myopia  is  a  subject  of  peculiar  interest  to  the 
custodians  of  the  public  health.  It  is  just  the  opposite,  optically, 
of  far-sight  or  over-sight,  and,  while  the  conditions  causing  the 
latter  are  always  congenital,  in  near-sight  they  originate,  as  a 
large  number  of  investigations  show  conclusively,  between  the 
ages  of  six  and  sixteen,  or  during  school-life — rarely  before  and 
rarely  after  that  period.*     Heredity  exerts  a  powerfid  influence 

*  It  appears  from  the  German  statistics  that  the  percentaa;e  of  myopia,  begin- 
uing  with  less  than  one  half  of  1  per  cent,  during  the  first  half  year  of  school- 
life,  increased  gradually  from  year  to  year  to  over  60  per  cent,  on  an  average  in 
the  highest  class,  in  one  instance  going  as  high  as  79  per  cent.  The  Germans, 
however,  are  a  peculiarly  near-sighted  race,  and  in  this  country  the  percentage  of 
short-sight  is  only  about  half  as  great.  An  interesting  result  of  the  x\merican 
observations  is  the  fact  that  myopia  is  very  rare  among  the  negroes;  all  of  which 
demonstrates  in  a  general  way  the  influence  of  literary  culture  and  of  heredity 
in  the  causation  of  this  trouble.     The  investigations  further  show  that  the  devel- 
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in  its  production,  a  considerable  proportion  of  the  children  of 
one  near-sighted  parent  being  apt  to  develop  it,  but  it  is  very 
often  acquired  when  there  is  no  predisposition  to  it.  When  once 
established  it  is  incurable.  It  can  to  a  large  extent  he  prevented 
by  jyroper  care  on  the  part  of  parents  and  teachers  during  the 
period  named.  I  shall  therefore,  as  the  representative  of  the 
Board  of  Health  in  this  matter,  endeavor  to  set  forth  clearly  the 
true  character  of  the  affection,  with  the  means  of  its  prevention, 
in  order  to  save  our  people  as  far  as  possible  from  becoming  any 
more  "bespectacled"  than  is  absolutely  necessary. 

As  mentioned  above,  near-sight  is  due  to  an  elongation  of  the 
eye-ball  displacing  the  retina  backward,  so  that  parallel  rays 
come  to  a  focus  in  front  of  it,  and  only  divergent  rays — from 
near  objects — come  to  a  focus  exactly  on  it,  and  they  only,  there- 
fore, can  be  distinctly  seen;  so  that  the  causes  of  short-sight  are 
to  be  found  in  everything  that  has  a  tendency  to  increase  the 
length  of  the  ball. 

Merely  mentioning  the  fact  that  anything  injurious  to  the  gen- 
eral health,  by  weakening  the  resisting  power  of  the  tissues  of 
the  eye  in  common  with  those  of  the  rest  of  the  body,  assists  in 
producing  this  elongation,  and  calling  attention  especially  to  the 
execrable  ventilation  of  many  school-rooms  as  a  most  active 
agency  in  this  category,  I  will  point  you  particularly  to  those 
causes  acting  directly  through  the  eye  itself. 

It  is  now  regarded  as  an  established  fact  that  the  continued 
tension  of  the  muscles  of  adjustment  (accommodation  and  con- 
vergence) is  the  principal  factor  in  the  production  of  near-sight; 
and,  it  having  been  explained  above  that  the  nearer  the  object  to 
the  eyes  the  greater  the  tension  or  strain  upon  both  these  sets  of 
muscles,  it  follows  that  everything  having  a  tendency  to  cause  the 
undue  approximation  of  objects  on  which  the  eyes  are  contin- 
uously used  during  childhood  assists  in  the  origination  of  this 
condition.  I  say  "  in  childhood,"  because,  as  we  have  seen,  it 
nearly  always  begins  during  that  period;  and  it  does  so  for  the* 

opment  of  near-sightedness  is  in  a  direct  ratio  to  the  prevalence  of  the  unfavor- 
able conditions  referred  to  in  the  text,  and  that  it  increases  in  degree,  after  it  has 
once  started,  from  }-ear  to  year. 
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reason  that  the  tissues  of  all  growing  and  immature  animals  are 
more  soft  and  yielding  than  when  they  have  attained  the  firmness 
of  maturity — another  reason  for  special  attention  to  their  gen- 
eral health  at  this  time. 

Since  a  large  part  of  childhood,' and  particularly  that  part  of 
it  in  which  the  eyes  are  used  most  on  near  objects,  is  passed  in 
the  school-roora,  it  is  there  that  we  would  naturally  seek  the 
causes  of  this  trouble.  And  it  is  there  that  they  are  generally 
found.  School-children  are  often  compelled  to  hold  their  books 
too  near — that  is,  nearer  than  ten  inches — because  the  amount  of 
light  is  insufficient.  This  question  of  plenty  of  light  of  good 
quality  (the  best  is  direct  from  a  northern  sky)  in  the  school- 
room is  of  the  highest  importance,  and  cannot  be  impressed  too 
deeply  upon  those  having  such  matters  in  charge.  In  a  general 
way,  it  may  be  said  that  there  should  always  be  enough  light  to 
enable  a  child  to  read  on  a  moderately  clear  day  fine  print  in  the 
darkest  corner  of  the  room  at  the  distance  of  a  foot.  And  the 
direction  from  which  it  comes  is  also  important.  Preferably  it 
should  come  from  the  left  and  above,  so  that,  while  illuminating 
the  page,  it  may  not  fall  upon  the  eye,  nor  cast  a  shadow  of  the 
hand  in  writing.  The  next  best  direction  is  from  behind,  then 
from  the  right,  but  never  from  in  front.  The  children  should 
always  look  at  a  dead  wall.  I  append  an  admirable  statement 
of  the  "Requirements  of  the  Model  School-room,"*  copied  in 

*  "Requikemexts  of  the  Model  School-room. 

"(1)  Shape. — It  should  be  oblong,  the  width  being  to  the  length  about  as  three 
to  four,  with  the  teacher's  platform  at  one  end. 

"(2)  Size.— Vox  primary  or  grammar  school,  with  register  of  &4  pupils  and  at- 
tendance of  about  50,  the  room  should  be  about  33  feet  long,  25  wide,  and  13  high, 
which  gives  practically  upward  of  200  cubic  feet  of  air  and  16X  square  feet  of 
floor-space  to  each  pupil. 

"(3)  Lighting.— Yom  windows  on  the  left  of  the  pupils  as  they  sit,  the  tops 
being  square  and  not  more  than  six  inches  from  the  ceiling,  the  bottoms  being  at 
least  three  and  a  half  feet  from  the  floor,  equally  spaced,  not  grouped,  with  tran- 
som sashes  hung  at  the  base  above  the  sliding  sashes.  A  window  or  two  in  addi- 
tion at  the  back  is  admissible.  The  size  of  the  windows  on  the  side,  taken 
collectively,  should  equal  at  least  one-sixth  of  the  floor-space.  The  highest 
authorities  in  school  hygiene  require  300  or  350  square  inches  of  glass  for  each 
pupil. 
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the  Sanitarian  for  October,  1885,  from  City  School  Systems  of 
the  United  States,  aud  earnestly  comtiiend  it  lo  all  school  boards 
and  others  having  in  charge  the  building  of  school-houses.  It 
need  not  be  more  expensive  than  the  ordinary  i)lan,  except  in  the 
matter  of  windows;  aud  I  am  snic  no  one  will  grudge  the  chil- 
dren under  his  care  in  this  respect  the  very  slight  additional  cost 
necessary  to  supply  them  with  light  enough  for  the  comfortable 
and  safe  use  of  their  eyes. 

The  light  being  sufficient,  the  print  may  be  bad  or  too  small, 
though  this  danger  has  now  been  largely  eliminated  by  the  spread 
of  knowledge  on  this  subject  aud  the  active  competition  of  pub- 
lishers. 

Sometimes  the  proportion  between  the  height  of  the  seat  and 
that  of  the  desk  is  such  as  to  bring  the  book  too  near,  as  a  low 
seat  with  a  high  desk. 

Occasionally  the  seat  has  no  back,  so  that  from  sheer  fatigue  the 
child  is  constrained  to  lean  forward  on  the  desk  to  rest  himself. 

Any  of  these  tilings  may  cause  this  dangerous  approximation, 
and  not  infrequently  it  is  made  more  hurtful  by  a  system  of 
instruction  which  requires  it  to  be  kept  up  continuously  for  hours 
at  a  time. 

"(4)  Ou  the  side  opposite  the  windows  two  doors,  with  transom  windows  above 
hung  at  the  base,  aud  between  these  transom  windows,  aud  on  the  same  line,  two 
more  windows  of  the  same  kind  and  hung  in  the  same  manner. 
"(5)  The  wall  should  be  slightlj'  tinted,  but  not  the  ceiling. 
"(6)  A  black-board  may  be  between  the  doors,  but  a  sliding  black-board  back 
of  the  teacher's  platform,  or  a  portable  one  on  the  platform,  in  accordance  with 
the  German  idea,  would  perhaps  be  better  than  the  profusion  of  wall  black-board 
now  in  vogue  among  us. 

"(7)  Location  of  Heats. — The  main  rule  to  be  observed  in  the  placing  of  the  seats 
is  to  carry  them  as  far  as  possible  toward  the  window  side  of  the  room,  and  as  far 
as  possible  from  the  opposite  side ;  the  aim  being  to  make  the  arrangement 
such  that  the  distance  of  the  outer  row  of  desks  from  the  w^indows  shall  not  e.^- 
ceed  once  and  a  half  the  height  of  the  top  window  from  the  fioor." 

Proper  height  of  seats  and  desks  for  different  ages,  as  approved  by  the  Boards 
of  Health  of  New  York  aud  Chicago  : 

From    7  to    9  years,  top  of  desk  33  inches,  front  of  seat  12^  inches. 
"        9  to  11     "  "  "    24      "  "  "    12%       " 

"       12  to  14     "  "  "    25%"  "  "    14 

"      15  to  18     "  "  "    273^  "  "  "    15}^      " 
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The  approximation  of  the  book  to  too  near  a  point  is  danger- 
ous, because,  as  we  have  seen,  it  necessitates  a  strain  upon  the 
muscles  of  adjustment.  That  strain  excites  an  increased  flow  of 
blood  to  the  eyes  to  furnish  the  power  for  the  extra  work.  The 
increased  amount  of  blood  causes  dilatation  of  the  l^lood-vessels 
and  congestion,  which  conduces  to  the  softening  and  degeneration 
of  the  coats,  especially  of  the  outer,  tough,  white  coat,  whose 
peculiar  function  is  to  preserve  the  shape  of  the  ball.  At  the 
same  time  it  has  a  tendency  to  augment  the  volume  of  tlie  humors 
within  the  eye.  This  increase  in  the  humors  adds  to  the  pressure 
from  within  outward,  causing  the  softened  coats  to  give  way  or 
bulge  slightly  at  their  weakest  point,  which  is  at  the  back,  around 
the  entrance  of  the  optic  nerve.  But  the  principal  factor,  pro- 
bably, in  the  production  of  the  bulging  is  the  squeezing  of  the 
ball  by  the  muscles  which  move  it,  as  they  are  put  greatly  upon 
the  stretch  when  the  eyes  are  turned  in  much.  The  walls,  having 
once  begini  to  give  way,  become  thinner  and  less  al)le  to  resist, 
and,  the  same  causes  continuing  to  act,  the  near-sight  is  apt  to 
increase.  If  the  bulging  extend  beyond  a  certain  point,  the 
two  inner  and  more  delicate  coats  become  very  much  damaged, 
and  sometimes  destroyed,  by  the  excessive  stretching.  Occa- 
sionally the  retina,  unable  to  follow  farther,  is  detached  from  the 
coat  lying  under  it,  and  then  total  destruction  of  sight  is  only  a 
matter  of  time.  So  that  short-sight  is  nearly  always  accompa- 
nied by  a  dlHcnsed  condition,  often  ])rogressive  in  character,  that 
may,  and  not  infrequently  does,  end  in  blindness,  making  our 
duty  to  give  warning  of  its  dangers  the  more  imperative. 

It  is  the  duty  of  the  teacher  to  see  to  it  that  the  faulty  condi- 
tions as  to  light,  etc.,  above  indicated,  are  corrected,  so  far  as  lies 
in  his  power.  He  should,  besides,  make  it  a  point  to  frequently 
interrupt  the  studies  by  various  appropriate  exercises  (now  com- 
mon in  well-managed  schools)  which  will  permit  a  rest  of  the 
eyes,  and  by  frequent  recesses.  Parents  also  should  exercise 
supervision  in  tiiese  matters  at  home,  and  in  addition  to  carrying 
out  the  instructions  given  under  the  head  of  "General  Direc- 
tions," they  should  forbid  too  much  study  and  reading,  especially 
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if  their  children  be  precocious  and  disposed  to  be  iwokish,  and 
encourage  them  to  outdoor  life.  This  is  often  the  more  urgent 
because  such  children  are  apt  to  be  feeble  and  delicate  in  consti- 
tution. 

Owing  to  the  presence  of  disease  in  so  many  near-sighted  eyes, 
they  are  very  often  sensitive,  irritable  and  painful.  The  ordi- 
nary symptoms  of  weak  sight,  too,  are  frequently  complained  of, 
even  when  the  morbid  changes  are  not  very  marked,  they  being 
due  to  the  overstrain  of  the  muscles  of  convergence,  caused  by 
the  necessity  of  holding  the  book  too  near  in  order  to  make  out 
the  letters. 

Attention  to  the  presence  of  this  defect  will  most  likely  be 
called  by  the  child's  inability  to  read  figures  on  the  black-board, 
or  in  some  similar  way.  Either  a  high  degree  of  over-sight  or 
the  irregular  error,  astigmatism,  may  cause  this  as  well  as  short- 
sight,  but  the  difference  between  them  and  the  true  myopia  is 
that  in  the  last  the  sight  for  objects  held  near  enough  is  generally 
unusually  acute,  while  in  the  first  two  it  is  apt  to  be  more  or  less 
proportionally  bad  at  all  distances. 

When  once  the  fact  becomes  known,  the  eyes  should  be  scru- 
pulously guarded,  and  upon  any  complaint  (or  without  waiting 
for  it  if  the  child  seems  to  be  very  near-sighted)  the  advice  of  a 
competent  physician  should  be  promptly  sought,  so  that  he  may 
give  fully  and  explicitly  the  proper  directions  for  the  treatment 
and  care  of  the  eyes,  including,  if  the  state  of  the  case  warrant 
them,  the  proper  concave  glasses.  Concave  glasses,  being  the 
reverse  of  convex,  lengthen  the  focus  to  suit  the  (short-sighted) 
long  eye.  It  is  of  peculiar  importance  that  accurately -adjusted 
glasses  should  be  worn  in  these  cases,  because  they  not  only  per- 
mit the  removal  of  the  book  to  a  safe  distance,  thereby  assisting 
greatly  in  checking  the  progress  of  the  affection,  but  they  also 
enable  the  child  to  imbibe  unconsciously  a  vast  amount  of  knowl- 
edge that  would  otherwise  escape  him.  At  the  same  time,  being 
in  a  position  to  see  and  enjoy  the  world  around  him,  he  would 
be  encouraged  to  use  them  on  distant  objects  and  get  away  from 
his  books. 
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Astigmatism. — The  explauation  of  this  error  is  apt  to  be  so 
confuHJug  to  any  oue  uot  quite  familiar  with  optics  that  I  shall 
not  weary  you,  but  will  merely  mention  certain  characteristic 
facts.  The  astigmatic  person  sees  neither  distant  nor  near  objects 
distinctly,  but  he  has  the  peculiarity  of  seeing  lines  running  in 
one  direction  more  clearly  than  others  at  right  angles  to  them, 
and  these  lines  are  usually  vertical  and  horizontal.  He  is  apt 
to  complain  of  all  the  symptoms  of  weak  sight,  probably  in  an 
exaggerated  form,  with  an  unusual  amount  of  headache,  and 
sometimes  other  nervous  symptoms.  Glasses  accurately  calcu- 
lated, and  made  (as  they  must  be)  for  the  particular  individual, 
render  the  sight  acute,  and  are  often  of  unspeakable  comfort. 

Old  Sight  cannot  be  considered,  strictly  speaking,  as  an  optical 
defect,  but  it  is  merely  one  of  the  changes  which  come  to  us  all 
with  age.  The  lens  of  the  eye  becomes  stiff  and  hard,  less  elas- 
tic than  in  our  younger  days,  and  consequently  when  the  muscle 
of  accommodation,  which  has  also  lost  some  of  its  vigor,  slacks 
the  sac  holding  it,  it  does  not  assume  the  convexity  necessary  for 
distinct  vision  of  near  objects.  At  the  same  time,  distant  vision 
remains  as  good  as  ever,  because,  as  you  remember,  no  adjust- 
ment is  needed  in  the  normal  eye  for  distance.  It  usually  makes 
its  appearance  between  forty  and  fifty  years  of  age.  The  first 
symptom  is  a  disposition  to  hold  the  book  or  paper  rather  farther 
off  or  to  seek  a  better  light,  especially  at  night.  After  a  little 
the  symptoms  of  weak  sight  come  on,  and  for  the  same  reason 
that  they  usually  appear,  viz.,  overstrain  of  the  muscle,  though 
this  time  it  is  not  due  to  the  shape  of  the  ball,  but  the  consist- 
ence of  the  lens.  The  remedy  is  found  in  convex  glasses,  which 
by  shortening  the  focus  assist  the  accommodation  and  relieve  the 
strain.  It  is  very  important  to  put  on  glasses  as  soon  as  needed, 
to  avoid  this  strain,  not  only  as  a  matter  of  comfort,  but  because 
the  overstraii]ing  of  old  eyes  is  thought  to  be  one  of  the  causes 
of  a  most  serious  and  fatal  disease  of  the  eye. 

RECAPITULATION. 

In  the  preceding  pages  an  attempt  has  been  made  to  set  forth, 
as  simply  and  clearly  as  possible,  certain  facts  of  general  interest 
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and  importance  in  regard  to  the  eye,  esj)ecially  those  bearing 
upon  the  exceedingly  common  and  troublesome  group  of  symp- 
toms included  under  the  general  term,  "weak  sight,"  and  upon 
the  nature  and  dangers  of  near-sight.  The  subject  has  been 
dwelt  upon — to  the  point  of  tediousuess,  some  will  feel,  I  fear — 
because,  while  of  very  frequent  occurrence,  and  when  present 
very  annoying,  even  to  the  extent  of  rendering  the  eyes  practi- 
cally useless,  the  nature  of  weak  sight  is  not  at  all  understood 
by  most  people,  nor  are  they  aware  that  it  can  in  most  cases  be 
completely  relieved  by  a  very  simple  remedy.  Neither  is  it  gen- 
erally known  that  near-sight,  often  the  result  of  preventable 
causes,  is  frequently  associated  with  disease  that  may  prove  fatal 
to  vision,  and  that  special  care  is  therefore  required  in  its  man- 
agement. On  the  contrary,  the  popular  opinion  is  that  near- 
sighted eyes  are  strong  eyes. 

It  has  been  shown  that  in  the  normal  eye  objects  are  seen  by 
the  formation  of  images  or  pictures  of  them  through  the  instru- 
mentality of  the  lens  on  the  sensitive  retina;  that  distant  objects 
are  seen  clearly  without  eifort,  while  near  objects  are  made  dis- 
tinct, by  a  muscular  effort,  it  is  true — the  accommodation — but 
one  that  can  be  made  and  kept  up  witiiout  fatigue;  and  that  the 
two  eyes  are  held  upon  near  objects  comfortably  by  the  muscles 
of  convergence.  It  has  also  been  explained  how  certain  depart- 
ures from  the  normal  in  the  shape  of  the  eyeball  will  bring  about 
an  overstrain  of  one  or  both  of  these  sets  of  muscles,  causing 
weak  sight.  Attention  was  called  to  the  short  eye,  causing  over- 
sight or  long-sight,  as  by  odds  the  most  frequent  cause  of  weak 
sight,  though  certain  nervous  conditions,  weakness  of  the  muscles 
from  sickness,  and  strain  of  the  muscles  of  convergence  in  short- 
sight,  v.'cre  mentioned  as  beiug  sometimes  responsible  for  it.  It 
has  been  further  made  plain  that  near-sight,  or  myopia,  is  the 
result  of  an  elongation  backward  of  the  globe;  that  it  nearly 
always  originates  during  school-life  or  between  the  ages  of  six 
and  sixteen;  that  it  is  often  progressive  in  character,  and  is  then 
associated  with  diseased  conditions  which  may  lead  to  total  loss 
of  sight;  "that  its  cause  is  too  great  tension  or  strain  of  the  mus- 
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cles  of  adjustment,  resulting  from  too  much  study  or  from  unfa- 
vorable surroundings,  necessitating  an  overstrain  by  requiring 
too  near  an  approximation  of  the  object;  and,  finally,  that  it  is 
largely  preventable  by  proper  care. 

GEXERAL,   DIRECTIONS. 

The  directions  for  the  proper  use  of  the  eyes  follow,  almost  as 
a  matter  of  course,  from  what  has  bf^en  said. 

Always  have  plenty  of  light.  Economy  in  light  is  very  poor 
economy.  Many  of  the  most  intractable  forms  of  weak  sight  I 
have  seen  have  resulted  from  the  use  of  the  eyes  by  a  bad  and 
insufficient  light.  Any  good,  white,  steady  h'ght  will  answer, 
provided  it  is  bright  enough.  The  German  student's  lamp, 
looked  at  from  every  point  of  view,  expense  included,  is  proba- 
bly the  best  light,  but  any  good  lamp,  with  a  large  wick,  that  is 
kept  clean  and  well-trimmed  and  filled  with  good  oil,  will  do  very 
well.  Avoid  flickering  gas-jets.  If  you  prefer  gas,  see  that  the 
flame  is  steadied  by  an  argand  burner  or  a  transparent  globe  with 
a  large  opening  below.  The  light  should  come  from  behind  and 
the  left,  so  as  to  illuminate  the  page  and  not  the  eyes.  Nothing 
is  more  irritating  than  a  number  of  lights  falling  upon  the  eyes 
from  difi^^erent  directions,  as  the  jets  in  a  church  or  public  hall, 
and  those  with  sensitive  eyes  should  never  attend  such  places  at 
night  without  the  protection  either  of  dark  glasses  or  a  shade. 

Never  read  by  twilight.  I  have  in  mind  now,  a  young  lady 
of  prominence,  w'ho,  for  one  imprudence  in  this  respect,  forfeited 
the  use  of  her  eyes  for  months,  not  to  mention  the  positive  suf- 
fering she  endured. 

Do  not  read  lying  down.  Owing  to  the  position,  the  eyes  are 
more  than  usually  full  of  blood,  and  the  muscles  are  unduly 
strained  because  of  the  practical  impossibility  of  holding  the  book 
squarely  before  the  eyes.  For  a  similar  reason,  do  not  employ 
the  eyes  in  a  stooping  position;  it  obstructs  the  return  flow  of 
blood  from  the  head  and  eyes.  "  Carry  the  book  to  your  eyes, 
and  not  your  eyes  to  the  book." 
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Eschew  the  pleasures  of  book  or  newspaper  while  riding,  un- 
less the  vehicle  be  very  steady.  The  work  of  adjustment  is 
greatly  increased  by  the  shaking  of  the  letters;  the  eye  has  "to 
take  them  on  the  fly,"  as  it  were,  and  it  is  very  fatiguing.  It 
should  never  be  done,  even  on  the  smoothest  railway,  if  the  eyes 
are  not  perfectly  strong. 

Never  sew  on  black  at  night.  Black  absorbs  so  much  light 
that  no  ordinary  artificial  source  can  afford  enough  for  its  proper 
illumination. 

Whenever  the  eyes  become  tired  and  uncomfortable  stop  work 
and  rest  them  awhile.  If  you  persist  in  using  them  after  the 
warning,  you  will  be  apt  to  suffer  for  it.  If  the  fatigue  and  dis- 
comfort be  so  marked  as  to  amount  to  weak  sight,  seek  advice 
from  some  competent  physician,  who  will  nearly  always  put  you 
in  the  way  of  obtaining  permanent  relief. 

If  old  enough  to  wear  specs,  put  them  on  as  soon  as  you  feel 
the  need  of  them;  which  is  to  say,  when  you  catch  yourself 
holding  your  book  farther  off  in  the  day  and  abusing  the  lamp 
and  the  print  at  night. 

Plenty  of  sleep  is  important.  When  the  eyes  are  weak,  it  is 
a  necessity.  Should  you  have  children,  observe  them  while  using 
their  eyes,  and  if  they  hold  the  book  too  near  or  if  they  com- 
plain of  them,  examine  into  the  matter  carefully.  By  following 
the  directions  given  at  the  end  of  this  discourse,  you  can  form 
some  idea  of  the  trouble  yourself,  though  only  the  skilled  phy- 
sician can  relieve  it.  Being  ambitious  and  studious,  do  not 
urge  them  to  still  greater  tasks  for  the  gratification  of  your  own 
pride  and  run  the  risk  of  irreparably  damaging  their  eyes  or 
ruining  their  health  for  life;  but  judiciously  curb  their  enthusi- 
asm, impressing  upon  them  the  important  truth  that  the  sound 
body  is  as  necessary  as  the  cultivated  mind.  I  have  been  shocked 
at  the  folly  sometimes  exhibited  by  parents  in  this  respect. 

GLASSES. 

Glasses  for  the  young,  owing  to  the  peculiar  character  or  the 
serious    nature    of  the   defects    occurring  among  them,  should 
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always  be  selected  by.  some  one  thoroughly  familiar  with  the 
subject.  Says  a  well-knowu  writer:  "The  selection  of  glasses 
for  short-sight  requires  great  care,  as  much  harm  may  be  done 
by  using  those  that  are  too  strong  or  that  are  not  properly  fitted 
to  the  eye.  In  many  cases  the  plan  of  drying'  the  various 
glasses  on  the  optician's  counter — or,  far  worse,  in  the  peddler's 
box — is  about  as  rational  and  safe  as  it  would  be,  in  case  of  sick- 
ness, to  try  the  contents  of  the  various  bottles  on  the  druggist's 
shelf  without  a  prescription."  But  in  old  sight  it  is  not  so  serious 
a  matter,  and  at  the  end  I  append  a  simple  rule  for  the  selection 
of  such  glasses  that  may  prove  a  help  to  some  of  my  readers. 

Spectacles  are,  as  a  rule,  better  than  eye-glasses,  because  the 
lenses  are  kept  in  the  right  position  more  easily,  though  the  lat- 
ter are  often  very  handy,  especially  when  the  specs  become  mis- 
laid, as  they  frequently  do  when  not  worn  constantly.  In  such 
cases,  if  expense  be  not  an  item,  it  is  very  convenient  to  have 
both.  The  frames  are  a  matter  of  taste  only,  provided  they  fit 
the  face  properly,  so  as  to  put  the  centre  of  each  lens  opposite 
each  pupil  and  the  right  distance  from  the  eye.  Steel  frames 
are  most  generally  worn,  but  for  constant  use  in  summer  some 
non-corrosive  material  is  better,  and  even  gold  is  more  economi- 
cal in  the  long  run. 

All  glasses  are  equally  good,  provided  they  are  equally  homo- 
geneous and  transparent,  the  only  difference  between  them  being 
in  the  curvature  of  their  surfaces.  "Pebbles,"  while  much  more 
costly,  have  no  special  virtues  over  glass,  other  than  greater 
hardness,  and  consequent  less  liability  to  scratch,  and  a  little  less 
weight  in  the  higher  numbers.  Quite  often  they  are  much 
inferior  to  glass,  because,  being  cut  from  a  natural  and  peculiar 
product,  fluor-spar,  they  must  be  made  with  great  care  or  they 
are  much  worse  than  glass,  and  that  care  is  not  always  bestowed 
on  them.  Be  not  deceived  by  the  oily-tongued  venders  of  spec- 
tacles travelling  through  the  country.  The  truth  is  not  in  them, 
and  they  usually  charge  from  two  to  ten  prices.  If  you  are  so 
unfortunate  as  to  need  glasses,  and  feel  equal  to  selecting  them 
for  yourself,  buy  them  from  some  optician  or  jpweller  in  your 
nearest  town  whom  you  knoio  to  be  a  man  of  character. 
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From  Si. 50  to  $2.50  is  ample  for  the  iiest  glasses  in  good  steel 
frnmes,  and  from  |5  to  $10  in  gold,  unless  the  lenses  be  of  the 
peculiar  kind  required  in  astigmatism  or  a  combination  of  differ- 
ent sorts. 

BLINDNESS. 

In  considering  the  care  of  the  eyes  in  its  relation  to  blindness^ 
we  must  deal  with  the  diseases  and  injuries  to  which  they  are 
liable.  For  a  thorough  exposition  of  the  subject  volumes  would 
be  required,  such  has  been  the  progress  in  this  branch  of  medi- 
cine ;  but  of  course  in  a  publication  of  this  kind  it  is  only  intended 
to  call  attention  to  certain  facts  in  connection  with  them  that 
ought  to  be  in  the  possession  of  everybody,  as  a  general  knowl- 
edge of  them  would  annually  save  this  most  precious  of  the 
senses  to  very  many. 

Having  already,  in  the  first  division  of  our  subject,  dwelt 
upon  the  diseased  conditions  associated  with  near-sight  which 
sometimes  cause  the  loss  of  vision  no  further  allusion  will  be 
made  to  them. 

By  long  odds,  the  most  frequent  of  the  diseases  practically 
interesting  to  us  is  an  inflammation  of  the  delicate  membrane 
covering  the  front  of  the  ball  and  lining  the  under  surfaces  of 
the  lids  called  the  conjunctiva.  There  are  many  varieties  of  this, 
but  the  symptoms  common  to  all  of  them  are  redness  of  the  eyes 
with  more  or  less  swelling  of  the  lids  and  a  discharge  of  mucus 
or  matter.  The.  severity  of  these  .symptoms  is  an  index  of  the 
gravity  of  the  attack.  The  discharge  is  highly  contagious,  and, 
as  the  matter  from  a  mild  case  may  excite  an  attack  of  dangerous 
severity  in  another,  the  most  scrupulous  cleanliness  should  be 
observed,  and  no  one  should  be  permitted  to  use  the  same  wash- 
bowl or  towels  as  the  patient. 

A  familiar  illustration  of  this  class  of  diseases  is  the  common 
"sore  eyes"  which  goes  through  the  country  every  few  years, 
and  which,  it  may  interest  you  to  know,  is  technically  known  as 
catarrhal  conjunctivitis  or  catarrhal  ophthalmia.  It  is  generally 
of  a  mild  type,  with  a  tendency  to  recovery,  and  is,  for  the  mo.st 
part,  treated  without  the  aid  of  a  physician,  and  usually  with 
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success.  But  just  here  I  must  souud  a  uote  of  warning  against 
the  use  of  any  preparation  of  lead.  I  mention  this,  because  if 
the  clear  "  watch  crystal  "  becomes  ulcerated,  as  it  sometimes  and 
not  very  infrequently  does  in  this  disease,  the  lead  becomes 
deposited  on  tlie  rough  surface  of  the  ulcer  in  the  form  of  its 
insoluble  carbonate,  or  white  paint.  It  sticks  so  closely  that  it 
cannot  be  satisfactorily  removed  without  damaging  the  eye,  and 
is  occasionally  the  cause  of  its  total  loss.  I  have  seen  a  number 
of  such  cases.  A  popular  old  remedy  known  as  "Thompson's 
eye- water"  is  said  to  be  one  of  these  lead  preparations,  and  should 
never  on  that  account  be  used,  as  it  cannot  be  predicted  when 
these  ulcerations  may  occur.  Any  simple  astringent,  as  alum- 
water,  a  teaspoouful  to  a  pint,  or  borax-water,  twice  as  strong,  a 
few  drops  in  the  eyes  three  or  four  times  a  day,  or  simply  bath- 
ing the  closed  eyes  for  fifteen  or  twenty  minutes  at  a  time  several 
times  a  day  with  water  as  hot  as  can  be  borne,  will  answer;  but 
if  the  eyes  become  decidedly  painful  and  sensitive  to  light,  and 
especially  if  the  transparent  part  appear  smoky  or  rough,  seek 
your  physician  immediately,  as  the  eye  is  in  danger  and  more 
careful  treatment  is  necessary. 

The  gravest  of  this  class  is  the  inflammation  which  comes  on 
during  the  first  week  of  life,  usually  in  the  first  three  or  four 
days  after  birth.  It  is  the  most  frequent  cause  of  hopeless  blind- 
ness, 30  per  cent,  of  the  inmates  of  the  blind  asylums  of  Great 
Britain  having  lost  their  sight  from  it,  and  in  the  United  States 
32  per  cent,  of  those  blind  from  preventable  disease  tracing  to  it. 
And  the  pity  is  the  greater  because  it  is  very  amenable  to  proper 
treatment,  and  this  fearful  loss  of  sight  must  therefore  be  largely 
attributed  to  either  ignorance  or  neglect.  It  can  be  easily  rec- 
ognized by  the  symptoms  common  to  the  class  mentioned  in  the 
beginning — vi/.,  redness  and  swelling  of  the  lids,  with  a  discharge 
of  matter,  occurring  shortly  after  birth.  In  view^  of  its  dan- 
gerous and,  in  bad  cases,  rapidly  destructive  character  (twenty- 
four  to  forty-eight  hours  sometimes  sufiicing  to  compass  the  loss 
of  the  sight),  no  time  should  be  lost  in  trying  breast-milk,  rot- 
ten apple,  tea-leaves,  alum  curd,  or  other  infallible  remedies  of 
the  monthly   nurse,  but  the  j)hysiciau  should  be  called  at  once. 
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But  do  not  sit  idly  by  doing  nothing  until  he  comes,  for  good 
doctors  are  apt  to  be  busy  men,  and  it  may  be  several  hours  or 
longer  before  he  can  get  round,  especially  if  it  be  in  the  country, 
and  the  child's  sight  may  be  lost  in  that  time.  The  first  thing 
to  do,  if  only  one  eye  be  aifected,  is  to  try  to  prevent  the  infec- 
tion of  the  good  one  by  matter  from  the  first,  and  the  simplest 
method  of  doing  this  is  to  seal  up  the  good  one.  Put  a  piece  of 
soft  clean  cotton  over  it,  and  cover  the  whole  with  sticking-plas- 
ter, special  care  being  taken  to  see  that  it  is  securely  glued  down 
on  the  dangerous  side.  For  the  same  reason  the  child  should, 
as  far  as  possible,  lie  on  the  affected  side  and  the  hands  should 
be  secured.  But  both  eyes  are  nearly  always  involved  from  the 
beginning.  As  cleanliness  is  the  most  important  part  of  the 
treatment,  set  to  work  to  cleanse,  and  keep  the  eyes  clean,  repeat- 
ing the  washing  as  often  as  every  half  hour  if  necessary.  Sep- 
arating with  the  thumb  and  forefinger  of  the  left  hand  the  lids 
of  the  lower  eye  (the  child  lying  on  his  side),  let  a  stream  of  the 
borax  or  alum-water,  mentioned  above,  from  a  sponge  or  cloth 
saturated  with  it  run  between  them  upon  a  folded  towel  previ- 
ously placed  under  that  side  of  the  head,  and  repeat  until  the 
matter  is  all  washed  out.  After  the  doctor  comes  attend  care- 
fully to  his  directions,  and  carry  them  out  to  the  letter  day  and 
night,  for  in  the  bad  cases  of  this  disease  eternal  vigilance  is  the 
price  of  sight. 

In  all  those  eye  troubles  characterized  by  a  dread  of  light, 
watering  of  the  eyes,  particularly  on  exposure,  and  pain,  espe- 
cially if  it  extend  to  the  brow,  temple,  side  of  nose,  and  perhaps 
run  up  into  the  head,  very  important  structures  are  almost  surely 
involved  and  medical  aid  should  be  obtained  without  delay. 
Irreparable  damage  may  result  from  waiting  only  a  few  days. 

Elderly  persons  who  observe  rings  or  rainbows  around  the 
lamp,  and  who  suffer  from  occasional  attacks  of  dimness  of  sight, 
are  threatened  with  a  disease  known  to  oculists  as  glaucoma. 
Should  the  dimness  persist  for  twenty-four  hours,  especially  if 
accom{)anied  by  pain  in  the  eye  or  head,  let  not  another  day  pass 
without  obtaining  skilled  advice.  The  results  of  ^prompt  treat- 
ment are  among  the  most  brilliant  in  surgery;  absolute  and 
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hopeless  blindness,  often  accompanied  by  great  pain,  is  the  con- 
sequence of  neglect. 

Cataract  is  the  most  common  cause  of  curable  blindness.  It 
is  simply  a  cloudiness  or  opacity  of  the  crystalline  lens,  so  that 
cataract  is  in  the  eye,  not  on  it,  as  we  often  hear  it  said.  It  may 
occur  at  any  time  of  life,  but  nearly  always  at  the  two  extremes, 
being  often  congenital,  but  usually  one  of  the  results  of  age.  A 
gradual  failure  of  sight,  presenting  the  peculiarity  of  being  bet- 
ter in  a  dim  than  in  a  bright  light,  at  twilight  than  in  the  mid- 
dle of  the  day,  is  very  suggestive — quite  characteristic  indeed  of 
certain  partial  cataracts  occurring  in  the  young;  but  the  nature 
of  the  disease  is  rendered  certain  by  the  appearance  of  the  pupil, 
which,  instead  of  being  black  as  in  health,  is  gray  or  white. 
The  pupils  of  all  old  persons  are  somewhat  grayish,  from  the 
natural  hardening  of  the  lens,  but  their  sight  is  good.  The 
blindness  is  relieved  by  the  removal,  by  a  delicate  surgical  ope- 
ration, of  the  opaque  lens;  and  such  has  been  the  progress  in 
this  branch  of  medicine  that,  taking  the  average,  over  90  per 
cent,  are  restored  to  sight.  It  is  peculiarly  important  that  the 
cataract  of  infancy  and  childhood  should  be  removed  during 
that  period  of  life,  becaiif^e  by  obstructing  the  light  it  prevents 
the  development  of  the  nervous  apparatus  of  the  eye  from  want 
of  exercise.  Neglect  to  have  it  done  is  the  more  inexcusable  on 
the  part  of  parents  because  the  operation  is  not  a  difficult  one, 
and  is  not  often  followed  by  bad  results. 

Tobacco  Amaurosis  is  a  form  of  blindness  that  results  from 
the  excessive  use  of  tobacco.  It  is  an  aifection  of  the  optic  nerve, 
and  there  are  no  visible  changes  in  the  eye,  the  only  symptom  being 
a  gradual  failure  of  sight.  Abandoning  the  habit,  sight  is  almost 
sure  to  return  under  a  tonic  treatment. 

Floating  Specks — or  Muscce  Volitantes,  as  they  are  technically 
called — are  small  spots  of  various  shapes,  or  more  or  less  trans- 
lucent bodies,  singly  or  in  strings  like  beads,  which  are  seen 
floating  about  in  the  field  of  vision  upon  looking  at  a  bright 
surface.  They  are  merely  shadows  cast  upon  the  retina  by 
minute  opacities  in  the  vitreous  humor,  and,  sight  being  good  in 
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other  respects,  they  mean  notliing.  Auy  one  can  see  them  by 
looking  at  the  sky  or  a  white  wall  tlirough  a  pin-hole  in  a  card. 

Color-Blindnef<s  is  a  peculiar  affection  which,  while  it  may  be 
caused  by  disease,  is  generally  congenital.  Sight  for  ordinary 
purposes  is  of  ninmal  acuteness,  but  certain  colors,  most  com- 
monly red  or  green,  cannot  be  correctly  distinguished.  It  is  very 
much  more  frequent  among  men  than  women  (3  or  4  per  cent, 
to  much  less  than  1  per  cent.).  Practically,  it  is  interesting  and 
important  in  its  relation  to  the  employees  of  railways  and  steam- 
boats, who  are  governed  by  colored  signals.  The  question  of 
life  and  death  being  involved  in  the  correct  reading  of  the 
signals,  all  such  employees  should  be  carefully  tested  in  this 
respect  before  being  taken  on. 

Accidents  and  Injuries. — Certain  wandering  denizens  of  the 
air,  such  as  moths,  cinders,  gnats,  etc.,  frequently  find  their  way 
into  the  eyes,  and  few  of  us  have  not  felt  "  what  small  things 
are  boisterous  there."  Entering  with  comparatively  little  force* 
they  are  not  imbedded  in  the  tissues,  but  are  usually  found  lying 
between  the  ball  and  one  or  the  other  lid,  generally  the  upper. 
This  being  so,  they  are  sometimes  very  easily  removed  by  pull- 
ing down  the  upper  lid  over  the  lower,  so  as  to  wipe  the  under 
surface  of  the  former  "by  the  lashes  of  the  latter.  Failing  in 
this,  it  is  not  worth  while  to  waste  time  on  flaxseed,  the  popular 
remedy — which  acts,  if  at  all,  by  getting  between  the  lid  and 
ball,  lifting  it  off,  thereby  giving  the  tears  a  better  chance  to 
wash  the  foreign  body  out — ^as  prompt  relief  can  nearly  always 
be  secured  by  a  lii'le  simple  manipulation  on  the  part  of  a  friend. 
It  is  done  in  this  way :  Place  the  point  of  an  ordinary  lead- 
pencil  or  other  small  rod  horizontally  on  the  upper  lid  about 
half  an  inch  from  its  edge  ;  grasp  the  lashes  firmly  with  the  other 
hand,  hold  the  pencil  steady,  tell  the  patient  to  "look  down," 
and  just  as  he  does  so  turn  the  lid  quickly  over  the  pencil,  and> 
nine  times  out  of  ten,  you  will  find  the  mote  or  cinder  sticking 
to  it.  Having  found  it,  wipe  it  gently  off  with  either  a  hand- 
kerchief, a  twisted  piece  of  paper,  or,  best  of  all,  a  small  soft 
brush  made  by  wrapping  a  little  cotton  around  the  end  of  a  match. 

Workers  in  metal  and  stone  are  liable  to  more  serious  invasions 
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by  flying  fragments  of  the  material  in  which  they  work.  These 
minute  pieces  of  steel  or  stone  fly  ofi*  with  so  much  force  that 
very  often  they  are  imbedded  in  the  clear  front  of  the  ball.  An 
attempt  may  be  made  to  remove  them  with  the  brush  just  spoken 
of  or  with  a  bluntly  and  smoothly-pointed  stick  of  soft  wood  ; 
but  if  it  is  not  easily  and  quickly  done  a  more  skilful  hand  should 
be  sought,  as  repeated  efforts  might  seriously  damage  the  trans- 
parent cornea.  Prevention  being  better  than  cure,  such  artisans 
should  always  wear  while  at  work  strong  eye-protectors. 

Quite  often  these  foreign  bodies  are  of  sufficient  size,  and 
strike  the  eye  with  force  enough,  to  penetrate  its  walls  and  let 
out  some  of  its  humors,  the  most  common  l>eing  fragments  of 
gun-caps  and  splinters  of  wood  which  fly  up  in  chopping. 
Injuries  of  this  character  are  of  such  serious  import  that  no 
intelligent  person  would  fail  to  shift,  as  soon  as  possible,  the 
responsibility  on  his  medical  attendant.  There  is  sometimes  in 
these  cases  a  special  reason  for  seeking  his  help.  If  the  cut 
through  the  coats  lie  in  what  is  called  the  "dangerous  region," 
which  is  a  belt  of  the  white  of  the  eye  about  one-eighth  of  an 
inch  wide  lying  immediately  around  the  colored  part,  and 
especially  if  the  missile  be  still  within  the  ball,  there  is  great 
danger  of  exciting  in  the  sound  eye  the  dreaded  sympathetic 
disease,  which,  when  once  established,  is  practically  hopeless, 
causing  nearly  always  complete  and  irremediable  loss  of  sight. 

Not  seldom  the  eyes  are  injured  by  caustics  of  one  kind  or 
another,  the  most  frequent  being  unslaked  lime  in  fresh  mortar. 
In  such  cases  a  little  castor  or  sweet  oil  should  be  immediately 
dropped  into  the  eye,  and  then  the  lime  washed  out  with  water. 

TESTS   OF   VISION. 

In  the  types  below  numbered  1  and  XX.  we  have  the  tests 
respectively  for  near  and  distant  vision.  The  perfect  eye  should 
distinguish  No.  1  at  one  foot,  and  No.  XX.  at  twenty  feet,  the 
retinal  images  of  the  two  being  of  the  same  size  at  those  distances. 

The  power  of  accommodation  being  normal.  No.  1  should  be 
read,  with  an  effort,  as  near  as  three  inches  at  the  age  of  ten; 
four  inches  at  twenty;  five  and  one-half  at  thirty;  and  eight 
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at  forty.  When  this  "near  point"  recedes  beyond  nine 
inches,  which  it  usually  does  about  forty-five,  it  is  time  to 
put  on  spectacles.  The  rule  for  their  selection  is  simply,  in  a  few 
words,  to  put  on  a  convex  glass  strong  enough  to  bring  it  up 
again  to  nine  inches.  If  nearer  than  that  the  glass  is  apt  to  be 
uncomfortably  strong,  while  if  it  is  not  brought  within  ten 
inches  it  is  not  likely  to  afford  complete  relief,  especially  at  night, 
when  a  rather  stronger  lens  is  needed  than  will  answer  under  the 
brilliant  illumination  of  daylight. 

A  person  who  can  read  No.  XX.  at  twenty  feet,  and  cannot 
read  Xo.  1  as  near  as  he  ought  at  his  age,  is  almost  certainly 
moderately  far-sighted. 

One  who  can  read  No.  1  as  he  ought,  but  cannot  make  out 
No.  XX.,  is  moderately  near-sighted.  If  No.  1  be  very  distinct 
at  a  nearer  point  than  one  foot  while  distant  vision  is  very  bad, 
the  person  has  myopia  of  a  higher  degree. 

One  who  can  distinguish  neither  at  the  proper  distance  is 
either  astigmatic  or  very  far-sighted — or  over-sighted,  as  now 
appears  to  be  the  better  terra — or  very  near-sighted.  In  astig- 
matism and  far-sight  both  near  and  distant  vision  are  relatively 
much  the  same,  equally  good  or  bad.  In  high  degrees  of  near- 
sight  distant  vision  is  proportionally  very  much  worse. 

No.  4.* — Nonpareil. 

The  place  of  our  retreat  was  in  a  little  neighborhood,  consisting  of 
farmers,  who  tilled  their  own  grounds,  and  were  equal  strangers  to 
opulence  and  poverty.  As  they  had  almost  all  the  conveniences  of 
life  within  themselves,  they  seldom  visited  towns  or  cities  in  search 
of  superfluities.  Remote  from  the  polite,  they  still  retained  the 
primaeval  simplicity  of  manners;  and  frugal  by  habit,  they  scarce 
knew  that  temperance  was  a  virtue.  Thej'  wrought  with  cheerfulness 
on  days  of  labor,  but  observed  festivals  at  intervals  of  idleness  and 
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*No.  1  is  Brilliant  type,  one-fourth  the  size  of  Nonpareil,  which  is  the  smallest 
the  printer  has.    Allowance  must  accordingly  be  made. 
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THE  CARE  OF  THE  EARS. 


Considering  man  merely  as  a  constituent  element  of  the  com- 
munity, deafness  is  not  so  serious  as  blindness;  but  in  its  rela- 
tion to  the  happiness  of  the  unfortunate  individual  it  is  generally 
regarded  by  those  having  opportunities  of  observation  as  the 
worse  of  the  two. 

The  deaf  never  receive  the  sympathetic  consideration  univer- 
sally accorded  to  the  blind  on  account  of  their  physical  helpless- 
ness, but,  on  the  contrary,  are  often  treated  with  impatience,  if 
not  with  positive  harshness.  In  addition,  they  are  frequently 
harassed  by  subjective  sensations — noises  of  various  kinds  "so 
exquisitely  distressing,"  says  Politzer,  the  greatest  authority  on 
the  ear,  "as  to  undermine  often  both  the  physical  and  moral 
powers  of  the  individual,  and  in  some  cases  even  to  lead  to  sui- 
cide." Their  dispositions  suffer  in  consequence,  and  they  are  apt 
to  become  sensitive,  suspicious  and  reserved.  This  is  peculiarly 
the  case  with  those  who  lose  their  hearing  iu  childhood  while 
their  moral  natures  are  even  more  soft  and  pliant  than  their 
physical  bodies.  So  deafness  is  very  much  more  of  an  affliction 
than  those  with  good  hearing  are  prepared  to  admit. 

The  ear  is  made  up  of  three  divisions:  a  sound-collecting,  a 
sound-transmitting,  and  a  sound-receiving  apparatus. 

With  the  first  of  these  every  one  is  familiar  in  the  peculiarly- 
shaped  external  ear  or  auricle.  The  waves  of  sound,  having 
been  collected  by  this,  traverse  the  auditory  canal,  which  is  about 
an  inch  and  a  quarter  long,  and  fall  upon  a  delicate  membrane 
stretched  tightly  across  the  inner  end  of  it.  This,  in  ordinary 
conversation,  is  often  spoken  of  as  the  "drum  of  the  ear,"  but 
it  is,  in  fact,  only  the  drum-^md,  or  tympanic  membrane,  the 
drum  being  a  cavity  with  other  parts  in  addition.  Fastened  to 
the  inner  surface  of  this  drumhead  is  the  first  of  a  chain  of 
three  tiny  bones,  called  the  hammer,  the  anvil,  and  the  stirrup, 
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from  their  resemblance  to  those  objects,  united,  as  other  bones,  by- 
joints  (which  sometimes,  like  them,  become  stiff)  that  extend 
across  the  drum-cavity.  The  end  of  the  last  one,  the  foot  of 
the  stirrup,  fits  into  an  oval  hole  in  the  inner  bony  wall  of  the 
drum,  which  is  the  outer  wall  of  the  labyrinth.  It  lies  imme- 
diately in  contact  with  the  fluid  filling  the  labyrinth  or  inner  ear, 
the  sound-receiving  apparatus,  in  which  fluid  the  ends  of  the 
nerve  of  hearing  are  bathed. 

The  waves  of  sound  striking  against  the  taut  drumhead,  it  is 
thrown  into'  vibrations,  and  these  vibrations  are  transmitted 
through  the  chain  of  bones  to  the  fluid,  and  through  that  to  the 
nerve.     This,  in  brief,  is  the  mechanism  of  hearing-. 

Connecting  the  drum  with  the  throat  is  a  small  and  crooked 
tube,  about  an  inch  and  a  half  long,  called  the  Eustachian  tube. 
This  tube,  as  well  as  the  drum  itself,  is  lined  with  the  same 
mucous  membrane  that  covers  the  throat.  Indeed,  the  drum  is, 
anatomically  considered,  an  off-shoot  from  the  throat.  Such  be- 
ing the  case,  we  would  naturally  expect  the  drum  to  suffer  with 
the  throat  in  disease.  And  the  facts  bear  out  the  anticipation. 
Fully  three-fourths  of  all  cases  of  deafness  are  attributable  to 
affections  of  the  drum  or  conducting  apparatus  that  are  almost 
invariably  associated  with  similar  disease  in  the  throat.  Al- 
though persons  hard  of  hearing  may  not  complain  of  the  tliroat, 
it  very  rarely  happens  that  trouble  cannot  be  found  there  if 
looked  for.  When  we  remember  how  exceedingly  common  colds 
and  sore  throats  are,  bearing  in  mind  that  the  back  part.of  the 
nose  is  a  part  of  the  upper  throat,  into  which  the  Eustachian 
tubes  enter,  it  is  very  evident  why  this  form  of  deafness  is  so 
frequent. 

Inflammations  of  mucous  membranes  are  always  accompanied 
by  swelling  or  a  discharge  of  mucus,  generally  both;  and,  keep- 
ing these  facts  in  view,  it  is  very  easy  to  understand  how  these 
troubles  cause  deafness.  The  purpose  of  the  Eustachian  tube  is 
to  keep  the  drum  full  of  air,  and  Nature  has  provided  that  it 
shall  open  every  time  we  swallow  or  yawn,  so  that  the  air  may 
enter  easily  if  there  be  need  for  it.     You  have,  no  doubt,  often 
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felt  the  air  rush  into  the  ears  when  blowing  your  nose  violently, 
and  felt  a  roaring  in  them  when  gaping  widely. 

Sometimes  in  fresh  colds  the  membrane  surrounding  the  mouth 
of  the  tube  becomes  so  swollen  as  to  close  it,  or  it  becomes  stopped 
by  a  plug  of  mucus,  and  then  deafness  results,  because  the  air  in 
the  drum  is  partially  absoi'bed  and  cannot  be  replaced.  In  these 
cases,  when  the  tubes  are  opened,  the  restoration  of  hearing  is 
often  magically  instantaneous.  It  occasionally  happens  that 
hearing  suddenly  returns  of  itself  with  a  sudden  snap.  The 
swelling,  however,  is  not  always,  or  even  generally,  restricted  to 
the  mouth  of  the  Eustachian  tube,  but  involves  the  length  of  the 
tube  and  the  drum  itself.  Of  course  swelling  in  these  situations, 
and  especially  the  presence  of  a  viscid  fluid  in  so  delicate  an  in- 
strument as  the  drum,  must  seriously  interfere  with  its  proper 
working.  In  the  acute  forms  of  these  troubles  relief  can  gen- 
erally be  afforded,  but  when  they  are  allowed  to  become  chronic 
the  changes  in  the  tube  and  drum  often  assume  a  permanent 
character,  and  complete  restoration  to  hearing  is  then  impossible. 

The  moral  to  be  drawn  from  this  is,  that  deafness  should  be 
treated  promptly  in  the  beginning,  before  irreparable  damage  is 
done.  This  is  peculiarly  true  of  these  troubles  occurring  in  chil- 
dren, as  they  are  then  exceedingly  amenable  to  treatment,  while 
their  neglect  is  liable  to  eventuate  in  permanent  impairment  of 
hearing. 

In  this  connection  it  is  proper  to  make  a  suggestion  to  teachers 
in  regard  to  deaf  children.  They  are  necessarily  at  a  great  dis- 
advantage on  account  of  their  infirmity,  and  are  often  accused  of 
stupidity  or  inattention  when  the  truth  is  they  cannot  hear.  So, 
whenever  there  is  any  reason  to  suspect  such  a  thing,  carefully 
test  the  hearing  by  conversation  across  the  room  with  the  child's 
back  to  you,  beginning  with  a  whisper  and  gradually  raising  the 
voice,  making  him  repeat  each  word  after  you.  Ascertaining 
those  who  are  deaf,  seat  them  nearest  to  you,  and  be  patient  with 
them,  remembering  that  one  of  the  frequent  results  of  deafness 
and  its  accompaniments  is  an  injurious  effect  upon  the  disposi- 
tion, and  that  probably,  under  similar  circumstances,  you  would 
not  be  amiable. 
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Earache,  a  familiar  enemy  in  most  families  with  children,  is 
generally  due  at  first  to  a  congestion  of  the  lining  membrane  of 
the  drum,  and  can  usually  be  promptly  relieved  by  heat.  The 
heat  may  be  applied  in  various  ways — by  cloths  wrung  out  of 
hot  water,  raw  cotton  heated  by  application  to  the  surface  of  a 
tin  vessel  filled  with  boiling  water,  flannel  bags  of  salt  or  sand 
heated  in  an  oven,  or,  best  of  all,  a  steady,  gentle  stream  of 
water,  as  hot  as  it  can  be  borne,  for  twenty  or  thirty  minutes,  into 
the  aural  canal.  Sometimes  simply  breathing  into  the  ear  will 
give  relief.  The  old-fashioned  remedy  of  a  boiled  onion  is  not 
a  bad  one,  but  never  apply  poultices  to  the  ear;  they  are  liable, 
while  giving  temporary  ease^  to  do  eventual  injury.  Abjure 
spirits  of  camphor,  kerosene,  and  such  remedies:  they  do  no 
good,  aud  may  do  harm.  If  heat  fails,  call  in  your  physician, 
and  he  may  try  the  celebrated  new  remedy,  cocaine,  which  some- 
times succeeds  in  relieving  pain  in  the  ear,  though  it  often  fails, 
being  by  no  means  so  satisfactory  as  in  eye  troubles. 

The  earache  being  neglected,  and  the  congestion  of  the  lining 
membrane  of  the  drum  going  on  to  inflammation,  mucus  is 
poured  out  just  as  it  is  from  the  nose  in  a  fresh  cold.  The 
Eustachian  tube  being  also  swollen,  the  mucus  cannot  escape  by 
that,  which  is  the  only  avenue,  and  so  it  accumulates,  causing 
fearful  pain,  until  by  pressure  upon  the  delicate  drumhead  it 
brings  about  its  ulceration  and  perforation,  allowing  the  mucus, 
which  soon  changes  to  matter,  to  find  its  way  out  through  the 
external  canal. 

Otorrhcea — which  means  a  running  from  the  ear — is  the  tech- 
nical name  given  to  this  state  of  things,  and  the  cause  of  it, 
above  set  forth  in  detail,  is  commonly  called  "a  rising  in  the 
head."  You  will  note  that  a  hole  in  the  drumhead  is  one  of  its 
constant  features.  Notwithstanding  the  great  damage  to  the  ear, 
it  is,  owing  to  its  common  occurrence,  and  the  fact  that  some  cases 
do  get  well  (that  is,  the  running  stops)  without  any  special  treat- 
ment, often  looked  upon  by  parents,  and  occasionally  by  physi- 
cians who  have  not  quite  kept  up  with  the  times,  as  a  trifling 
matter,  their  advice  in  such  cases  being,  "let  it  alone  and  he  will 
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outgrow  it."  But  it  is  by  no  means  a  trifling  matter.  If  neg- 
lected, the  pus  lying  in  the  canal  decomposes  and  becomes  very 
offensive,  making  the  poor  child  a  stench  in  the  nostrils  of  his 
associates.  To  illustrate  to  what  extent  this  neglect  has  been  car- 
ried in  some  few  instances,  it  may  be  mentioned  that  living 
maggots  have  been  found  in  the  ear.  Another  consequence  of  a 
want  of  attention  is  much  greater  deafness  than  would  have  fol- 
lowed prompt  treatment.  But  the  evil  effects  of  neglect  of  a 
running  from  the  ear  do  not  always  end  here.  The  disease  may 
extend  to  the  bone,  and  thence  to  the  brain,  the  dividing-wall 
between  the  ear  and  the  brain  being  exceedingly  thin,  and  cause 
death.  The  wonder  is  that  more  fatal  cases  are  not  recorded,  and, 
as  it  is,  those  who  are  not  familiar  with  the  subject  v.-ould  be 
shocked  to  know  how  many  die  from  this  cause.  It  need  not  be 
said,  therefore,  that  they  should  always  receive  medical  attention. 
The  treatment  is  simple  and  the  services  of  a  specialist  are  not 
usually  required,  any  well-informed  physician  being  competent 
to  undertake  most  of  them.  There  certainly  can  be  no  excuse 
for  not  keeping  them  clean  by  daily  syringing  out  the  ear  with 
warm  water.     All  applications  to  the  ear  should  be  warm. 

Wax,  or  a  compound  commonly  called  by  that  name,  is  a  nat- 
ural secretion  of  the  walls  of  the  aural  canal  of  a  yellowish-brown 
color  and  peculiar  odor,  the  purpose  of  which,  it  is  supposed,  is 
to  repel  wandering  insects.  Quite  often  it  accumulates  until,  by 
blocking  up  the  canal,  it  causes  deafness;  which,  by  the  way, 
generally  comes  on  with  more  or  less  suddenness.  It  can  gener- 
ally be  seen  as  a  dark  mass  by  an  inspection  before  an  open  win- 
dow, the  auricle  being  pulled  upward  and  backward  to  straighten 
the  canal.  It  should  always  be  removed,  as  its  presence  in  a 
hardened  mass  is  apt  to  prove  injurious.  Fill  the  ear  nightly 
with  warm  soda-water  (a  teaspoonful  of  cooking  soda  to  a  tum- 
bler), letting  it  remain  fifteen  or  twenty  minutes  for  three  or  four 
nigiits,  to  soften  the  wax,  and  then  syringe  somewhat  forcibly  with 
warm  water.  But,  unfortunately,  this  syringing  of  the  ear  is  not 
as  simple  as  it  sounds,  nor  is  it  entirely  safe  in  inexperienced 
hands;  so  it  is  best  to  go  to  your  doctor  at  once,  especially  as 
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other  changes  are  often  associated  with  this  accumulation,  which 
will  ueed  attention. 

ly^sects  of  various  kinds  frequently  get  into  the  ear,  and  by 
scratching  the  exquisitely  sensitive  drumhead  with  their  claws, 
often  cause  frightful  pain  and  the  most  terrific  noises.  (I  was 
called  from  my  bed  early  this  morning  to  relieve  marked  distress 
occasioned  by  so  harmless  a  thing  as  a  common  house-fly).  When 
the  presence  of  an  insect  is  suspected,  the  ear  should  be  filled 
with  warm  water,  which  will  either  run  him  out  or  drown  him. 

Foreign  bodies,  such  as  beads,  peas,  cherry-stones,  etc.,  in  the 
aural  canal  "should  never  be  touched  by  incompetent  hands."  If 
they  cannot  be  shaken  out  by  jarring  the  head,  the  aid  of  an 
expert  should  be  obtained,  as  a  number  have  lost  their  lives  from 
badly-directed  attempts  to  remove  them. 

Injuries  to  the  ear,  through  rupture  of  the  drumhead,  some- 
times result  from  the  violent  concussion  due  to  a  loud  explosioji, 
as  of  a  large  cannon.  Now  and  then  it  is  a  consequence  of  a 
concussion  of  a  more  homely  and  every-day  character — to-wit, 
a  box  on  the  ear.  As  "there  are  a  few  well  authenticated  in- 
stances of  death  having  occurred  from  this  barbarous  custom,"  it 
is  superfluous  to  add  that  it  is  "  more  honored  in  the  breach  than 
in  the  observance."  The  drum  is  sometimes  injured  by  sharp 
instruments,  such  as  hairpins,  knitting-needles,  toothpicks,  etc., 
and  my  reader  is  warned  against  scratching  the  ear  in  any  such 
way.  Never  put  any  instrument  in  the  ear,  except  your  finger; 
you  cannot  get  that  deep  enough  to  do  any  harm. 

Before  concluding,  I  must  again  direct  attention  to  the  import- 
ance of  looking  after  those  every-day  troubles,  earache  and 
"rising  in  the  head."  To  their  neglect  are  attributable  a  great 
many  cases  of  incurable  deafness,  and  some  of  death. 
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North  Carolina  Board  of  Health, 
Secretary's  Office, 
Wilmington,  January  9th,  18S9. 

His  Excellency  Alfred  M.  Scales, 

Governor  of  North  Carolina  : 

Sir  : — In  accordance  with  Section  2  of  the  "  Act  rela- 
ting to  the  Board  of  Health,"  I  have  the  honor  to  present 
this,  the  second  biennial  report  of  the  North  Carolina  Board 
of  Health,  under  the  amended  law,  ratified  by  the  General 
Assembly  on  the  9th  March,  A.  D.  1885. 
Very  respectfully, 

Your  obedient  servant, 

THOMAS  F.  WOOD,  M.  D, 

Secretary  and  Treasurer. 


MEMBERS  OF  THE  BOARD. 


J.  W.  Jones,  M.  D.  ,  President Tarboro. 

Term  Expires  1889. 
Thomas  F.  Wood,  M.  D.,  Secretary  and  Treasurer Wilmington. 

Term  Expires  1891. 
Richard  H.  Lewis,  M.  D Raleigh. 

Term  Expires  1893. 
W.  D.  HiLLiARD,  M.  D I Asheville. 

Term  Expires  1891. 
*J.  L.  Ludlow,  C.  E Winston. 

Term  Expires  1889. 
H.  T.  Bahnson,  M.  D Salem. 

Term  Expires  1893. 
Prof.  W.  G.  Simmons Wake  Forest. 

Term  Expires  1889. 
John  McDonald,  M.  D Wasliington. 

Term  Expires  1889. 
J.  H.  Tucker.  M.  D Henderson, 

Term  Expires  1889. 

*Chosen  by  Gov.  Scales  to  fill  unexpired  term  of  Mr.  Arthur  Winslow, 
he  having  removed  from  the  State. 


STANDING  COM.MrrTEES: 


Epidemics Drs.  Wood  and  Jones. 

Water  Supply  and  Drainage-  .^ Dr.  H.  T.  Bahnson. 

Hygienics  of  Public  Schools-BR.  W.  D.  Hilliard,  Mr.  J.  L.  Ludlow,  C.  E. 

llbiminating  Oil Prof.  W.  G.  Simmons. 

Climatology Dr.  J.  W.  Jones. 

Adulteration  of  Foods  and  Medicines Drs.  McDonald  and  Tucker. 

Sanitary  Condition  of  State  Institutions Drs.  Lewis  and  Jones. 

Vital  Statisticf  ... Drs.  Wood,  Lewis,  Bahnson. 
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REPORT  OF  8YN0PSIS  OF  WORK  DONE  BY  THE 
NORTH  CAROLINA  BOARD  OF  HEALTH,  MADE 
BY  THE  SECRETARY  TO  THE  CONJOINT  SES- 
SION WITH  THE  MEDICAL  SOCIETY  OF  N.  C. 


Synopsis  of  Work  done    for  1887-'S8. 

[Report  from  Thomas  F.  Wood,  M.  D. ,  Secretary  of  the  North  Carolina 
Board  of  Health.] 

Tlie  work  of  the  Board  is  still  confined  to  elementary 
principles.  It  was  recognized  at  an  early  day  that  eventual 
success  must  be  based  upon  the  spread  of  the  knowledge  of 
hygienic  principles,  and  without  this  foundation  no  consid- 
erable superstructure  could  be  built. 

Mortuary  Reports  from  Towns.— ^o  better  instance  of  the 
slowness  of  sanitary  teaching  need  be  cited  than  that  of  the 
returns  from  our  towns.  Wilmington  was,  for  a  long  time, 
the  only  one  reporting,  and  it  is  interesting  to  recall  how 
critically  the  reports  from  that  town  were  commented  upon 
by  newspapers  in  non-reporting  town-.  The  disadvantage 
seems  to  be  enough  at  times  to  induce  the  Superintendent 
of  Health  to  give  up  the  publication  of  them  ;  but  time  has 
shown  the  wisdom  of  persistently  giving  to  the  public  the 
actual  state  of  mortality,  both  as  regards  the  actual  state  of 
things  it  portrayed  and  as  an  exampile  to  the  other  towns  of 
the  State. 
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In  November,  1^86,  we  were  enabled  to  publish  in  the 
Bulletin  of  the  North  Carolina  Board  of  Health,  the  mortality 
returns  of  four  towns,  viz  :  Wilmington,  Charlotte,  Asheville 
and  Fayelteville,  having  begun  probably  in  the  order  of 
date  as  named  above. 

In  the  December  report,  Raleigh  was  added  to  the  list, 
but  failing  for  the  next  three  months  to  be  reported.  At  the 
date  of  this  report  there  are  fifteen  towns  reporting,  viz : 
Wilmington,  Charlotte,  Asheville,  Fa^'etteville,  Raleigh, 
Durham,  Newbern,  Goldsboro,  Henderson,  Wa.shington,  Tar- 
boro,  Salisbury,  Statesville,  Oxford  and  Greensboro.  The 
basis  of  these  reports  is  the  record  of  the  keepers  of 
cemeteries,  received  through  the  keepers  themselves,  or 
through  the  mayor  of  the  town,  or  Superintendent  of 
Health,  or  whoever  could  be  induced  to  give  the  state- 
ments. It  is,  then,  believed  that  such  reports  may  be  relied 
upon  as  approximately  correct,  making  some  Cidculation 
for  the  irregular  burials  resorted  to  by  the  colored  people  and 
some  whites  who  are  driven  to  seek  a  spot  of  ground  beyond 
the""  control  of  city  authorities,  in  order  to  escape  the  cruel 
tax  which  the  extravagant  fashion  of  burial  now  imposes 
upon'white  and  black,  rich  and  poor.  This  has  gradually 
been  corrected  in  Wilminglon,  where  a  regularly  organized 
burial  place,  under  a  responsible  keeper,  has  been  estab- 
lished, so  diminishing  the  error. 

Another  source  of  error  is  also  to  be  considered.  In  all 
towns  there  is  a  rivalry  about  the  increase  of  population, 
.and  as  we  get  farther  away  from  the  last  census,  the  tempta- 
tion to  estimate  the  population  has  been  great  in  all  the 
iowns.  Wimington,  by  the  census  of  1880,  had  17,8(30,  but 
•now  a  new  estimate  has  been  placed  upon  it.  Following  a 
practice  in  some  other  States,  the  population  is  estimated 
upon  the  record  of  registered  voters.  As  ascertaining  tlie 
number  of  voters  this  is  multiplied  by  five,  which  is  believed 
to  be  approximately  correct.  The  fallacies  of  this  must  be 
iipparent.     For  instance,  the  census  preceding  an  election  in 
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wh'ch  there  was  great  excitement  by  reason  of  vital  issues, 
and  thorough  canvasses  by  good  speakers,  would  be  much 
larger  than  where  there  is  general  apathy.  The  tendency  is 
to  over-estimate  population,  and  it  may  be  safely  con.sidered 
that  the  mortality  reported  is  under  rather  than  over  the 
mark. 

The  desire  of  the  Board  is  to  agree  upon  some  estimate  of 
poj)ulation,  and  to  impress  upon  auth«a"ities  to  see  that  no 
burials  are  permitted  except  upon  the  certificate  of  some 
physician  or  duly  authorized  pers  n. 

One  other  source  of  inaccuracy  may  be  noted  in  tlie  diag- 
nosis of  causes  of  death.  All  physicians  are  not  equally 
careful  in  making  diagnoses,  or  even  equally  competent. 

Sometimes  they  state  merely  the  last  cause  of  death.  For 
instance,  naming  "  convulsions"  as  the  cause  of  death,  when 
the  real  disease  miglit  be  "hemorrhage,"  or  "asthma,"  the 
"hemorrhage"  signifying  redly  aneurism  of  the  aorta,  the 
sac  bursting  into  the  trachea.  The  most  common  cause  is 
probably  the  {)Ost  mortem  diagnoses,  which  are  made  by 
Superintendents  of  Health.  In  few  cases  have  they  the 
time,  or  are  they  encouraged  by  the  prospect  of  a  fee  to  make 
a  thorough  post  mortem  dissection,  to  ascertain  the  cause, 
peril  ps,  in  no  other  cases  than  such  as  are  ordered  b}^  the 
coroner.  The  Su})erintendent,  therefore,  has  to  rely  many 
times  upon  the  narration  of  symptoms  gathered  from  igno- 
rant friends. 

The  rectification  of  the  above  errors  we  must  strive  for, 
the  ascertainment  of  truth  being  the  desirable  thing,  and 
not  the  purpose  of  making  one  town  more  healthful  than 
another,  numerically. 

The  number  of  counties  reporting  has  increased  from  forty- 
two  in  our  April,  1887,  Bulletin,  to  fifty-eight  in  our  January, 
18^8,  Bulletin,  and  tlie  number  is  slowly  increasing.  The 
character  of  the  reports  need  not  be  commented  on  here, 
but  the  desire  on  the  part  of  most  Superintendents  is  to  do 
better,   their    success    depending   very    largely    upon    the 
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unanimit}^  and  intelligence  of  physicians  in  the  different 
counties. 

Epidemics. — During  the  past  3^ear  no  considerable  serious 
epidemics  have  happened.  In  Wilmington,  scarlet  fever, 
which  had  lingered  as  a  sporadic  disease  for  a  few  years, 
finally  gathered  force  enough  to  be  considered  epidemic ; 
although  there  were  hundreds  of  cases,  there  were  not  to 
exceed  a  dozen  deaths  from  this  cause. 

Measles  were  unusually  widespread  in  the  eastern  counties, 
especially  Columbus  and  New  Hanover,  but  even  the  remote 
causes  of  death  made  the  mortality  below  the  average  in  this 
disease. 

Cerebrospinal  Meningitis — After  an  exemption  of  nearly 
twenty  years,  quite  a  sharp  outburst  of  this  disease  occurred 
in  Buncombe,  principally  in  Asheville,  claiming  the  usual 
number  of  victims.  It  occurred  also  in  scattered  cases  in 
other  counties  of  the  west,  but  not  in  an  epidemic  form.  We 
are  hoping  to  get  a  thorough  investigation  of  the  causes  of 
the  outbreak,  as  this  disease  may  be  fairly  considered  a  pre- 
ventable one. 

Small-Pox. — The  whole  country  was  on  the  lookout  for 
this  disease  this  year,  and  the  Conference  of  State  Boards  of 
Health  agreed  upon  a  notification  of  the  occurrence  of  cases 
to  eacli  board  represented  in  the  Conference.  The  State  of 
California  made  the  first  report,  then  Louisiana,  then  Kan- 
sas, then  Tennessee,  then  Maine,  then  Pennsylvania,  then 
North  Carolina,  and  so  on  in  pretty  quick  succession,  the 
port  of  New  York  being  the  source  of  importation  in  most 
of  the  cases. 

In  March,  Dr.  James  Spicer  reported  by  telegram  that  a 
case  of  small-pox  had  broken  out,  asking  for  vaccine  to  be 
sent.  This  was  done  immediatel3^  We  were  then  informed 
that  the  patient  was  a  foreigner,  who  had  come  to  work 
recently  in  a  furniture  factory  in  Goldsboro,  and  who  had 
come  in  contact  with   fellow  workmen  and  boarders.     The 
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case  was  removed  from  town,  and  vaccination  was  resorted 
to.  The  promptness  of  action  was  rewarded  by  the  restric- 
tion of  the  disease  to  this  one  case.  April  11th  being  the 
14th  day  from  the  outbreak,  and  the  possible  contact  of 
persons  with  the  sick  man,  and  for  the  next  few  days  there 
being  no  occurrence  of  another,  all  anxiety  passed  away. 

Here  is  a  note  from  Dr.  M.  E.  Robinson,  giving  an  account 
of  the  case : 

GOLDSBORO,  N.  C,  April  12th,  1888. 
Thomas  F.  Wood,  M.  D. : 

Dear  Doctor  : — One  Thomas  Read,  of  Scotch  descent,  shipped  from 
Glasgow  on  the  23d  February  last,  on  steamer  Circassia,  which  he  says 
had  a  case  of  small-pox  on  board  which  died.  They  arrived  at  New 
York  and  were  quarantined  for  only  nine  hours  and  were  all  vaccinated 
and  let  loose  on  the  country.  I  was  called  to  see  him  on  March  26th. 
On  the  2Tth  he  broke  out  with  an  eruption  which  looked  very  suspicious. 
I  called  in  Dr.  Cobb.  On  the  28th  called  in  Dr.  Kirby.  At  first  we 
thought  it  was  measles,  that  is,  on  the  27th  ;  on  28th  j^ronounced  it 
small-pox,  and  at  once  quarantined  it.  He  is  now  about  well — able  to 
keep  up  and  about  the  house. 

We  have  been  fortunate  not  to  have  another  case. 
Very  Respectfully, 

M.  E.  ROBINSON. 

Suspected  Small-Pox. — June  (ith,  1888,  a  telegram  was 
received  from  Dr.  N.  Anderson,  the  Superintendent  of 
Health  of  Wilson,  notifying  the  Secretary  of  a  case  of 
disease  suspected  to  be  varioloid. 

Wilson.  N.  C,  June  6th,  1888. 

Dr.  T.  F.  Wood,  Wilmington,  N.  C. : 

My  Dear  Sir  : — There  is  a  case  of  eruptive  fever  in  town  and  there  is 
very  grave  suspicion  that  it  is  one  of  varioloid  ;  in  fact,  one  of  the  physi- 
cians called  in  to  see  the  case  is  not  at  all  doubtful,  but  upon  very  care- 
ful enquiry  as  to  history,  etc.,  there  is  much  doubt  thrown  around  the 
whole  matter.  As  an  act  of  prudence,  however,  I  have  directed  that 
the  case  be  removed  to  the  country  and  isolated.     To  satisfy  the  citizens 
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of  our  town,  as  there  is  an  amount  appropriated  by  the  State  for  such 
purposes,  I  would  respectfully  request  that  you  send  an  expert  to-morrow 
to  see  the  case. 

Very  truly  yours, 

N.  ANDERSON. 

Vaccine  matter  was  promptly  forwarded  and  the  patient 
isolated.  Doubts  and  apprehension  still  bung  around  the 
case  and  a  member  of  the  State  Board  was  sent  to  investi- 
gate it. 

The  patient,  a  citizen  of  Wilson,  had  been  discovered  to 
have  an  eruption,  which  was  pustular  and  covered  the  whole 
body.  For  some  weeks  he  had  not  been  away  from  Wilson, 
and  then  had  been  residing  or  visiting  localities  where  there 
was  no  small-pox.  There  could  hardly  be  a  more  difficult 
matter  than  to  determine  the  exact  nature  of  this  disease. 
The  pustules  were  distinct,  round,  pustular,  in  some  places 
umbilicated.  Inspection  and  inquiry  revealed  these  facts: 
The  patient  had  no  initial  fever,  backache,  frontal  headache ; 
the  eruption  did  not  begin  on  the  forehead  and  pursue  a 
regular  course  on  the  neck,  arms,  chest,  etc.,  but  was  as  much, 
in  the  beginning,  on  the  legs  and  body  as  elsewhere ;  crust- 
ing, which  was  just  begun,  was  not  in  the  usual  order  on 
the  face,  but  scattered  about;  the  patient  had  been  vaccina- 
ted within  a  few  years,  but  the  eruption  dimmed  the  cicatrix, 
if  there  was  an}^  of  a  well  marked  character;  the  odor  of 
the  body  was  not  characteristic;  the  sore  throat  was  not  that 
of  small-pox.  Altogether,  there  was  hardly  ever  to  be 
imagined  a  case  so  nearly  like  small  pox  not  to  be  one,  and 
a  person  with  a  like  eruption  during  the  prevalence  of 
small-pox,  would  almost  without  question,  be  hustled  off  to 
a  lazaretto.  The  deciding  point  la}^  in  the  fact  that  the 
patient  had  a  hard-chancre  still  uncured,  settling  tlie  diag- 
nosis as  one  of  pustular  syphilide. 

.  The  announcement  of  this  conclusion  by  the  consulting 
physicians  allayed  the  alarm  of  the  community,  rendering 
thereby,  the  sort  of  assistance  so  much   needed,  and   which 
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the  State  Board  has  been  careful  to  apply.  The  manage- 
ment of  panics,  the  arrest  of  idle  rumors,  and  the  restoration 
of  confidence  is  hardly  secondary  to  the  prompt  isolation  of 
disease. 

The  epidemic  fund  of  the  Board  held  in  reserve  for  the 
emergency  of  an  epidemic  outbreak  has  never  been  drawn 
upon,  but  is  sufhcient  for  all  purposes;  it  is  under  the  con- 
trol of  the  Governor.  The  State  Board,  though,  does  not 
hesitate  to  send  means  of  prevention  with  all  dispatch  to 
localities  where  it  is  needed.  Vaccine  we  keep  constantly 
witiiin  reach  in  a  fresh  state,  but  the  Board  does  not  attempt 
to  furnish  it  gratis,  as  no  provision  is  made  for  it.  There  is 
a  provision  for  it  in  the  general  law,  making  the  expense  in 
emergency  devolve  upon  the  officials  of  counties. 

Yellow  fkver  in  the  South — Its  Effects  upon  trade 

AND  TRAVEL ThE  DaNGERS  OF  PaNIC. 

During  the  winter  of  1SS7,  there  were  rumors  of  a  disease 
which  made  its  appearance  in  the  Peninsula  of  Florida, 
being  infectious.  During  the  early  Spring  of  1SS8,  cases 
occurred  in  Jacksonville,  which,  before  midsummer,  were 
known  to  be  yellow  fever.  The  reports  were  very  conflict- 
ing as  to  the  nature  of  the  disease,  and  Florida  having  no 
Board  of  Health  to  give  authentic  information,  rumors  of 
the  wildest  sort  spread  all  over  the  country.  The  alarm 
which  succeeded  these  reports  could  hardly  have  been  greater 
at  the  immediate  points  of  danger  than  at  points  very  remote, 
especially  in  such  towns  and  cities  as  had  once  been  the 
victims  of  the  disease.  The  most  shameful  panic  overcame 
some  communities,  and  the  disgraceful  shot-gun  policy,  with 
which  the  public  is  so  well  informed,  was  inaugurated  as  the 
pro[)er  thing  to  avert  disaster.  ^Nlen,  women  and  children, 
fleeing  from  the  enemy,  were  detained  or  refused  admittance 
to  towns;  railroad  travel  was  interrupted,  and  trade  of  all 
sorts  hampered  or  ruined. 
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In  our  State,  the  greatest  danger  was  apprehended  as  to 
the  sea-coast  towns,  as  they  had  had  yellow  fever  once  in 
their  history',  and  were  in  more  direct  railroad  communica- 
tion with  Florida. 

Wilmington  established  inland  quarantine  in  July  and 
kept  it  up  until  November.  Little  could  have  been  done 
but  for  the  hearty  cooperation  of  the  officials  of  the  Atlantic 
Coast  Lines.  Dr.  F.  W.  Potter,  acting  by  the  advice  and 
with  the  hearty  support  of  the  County  Board  Health,  had 
placed  at  his  command  means  adequate  for  the  emergency. 
The  Mayor  of  Wilmington,  Lion.  John  J.  Fowler,  gave  hearty 
acquiescence,  and  rendered  excellent  service  in  his  official 
capacity,  and  as  a  private  citizen.  Two  policemen,  selected 
for  thtrir  judgment  and  intelligence,  were  stationed  at  the 
Navassa  Guano  Factory,  four  miles  from  Wilmington,  on 
the  west  side  of  the  Cape  Fear  River.  Fearing  that  this 
would  not  be  sufficient,  additional  officers  were  sent,  one  to 
Florence,  S.  C,  and  one  to  Maxton,  N.  C,  to  detect  the 
■attempt  of  any  coming  by  circuitous  route  from  Florida, 
warning  any  such  that  they  would  not  be  admitted  into 
Wilmington  without  being  detained  at  an  improvised  quar- 
antine station.  The  officials  of  the  Athmtic  Coast  Line  were 
as  anxious  to  keep  out  persons  from  the  suspected  districts 
as  the  Board  of  Health  officials,  and  they  acted  with  pru- 
dence and  forethought,  inflicting  as  little  inconvenience  as 
possible  on  the  through  northern  travel.  A  dining  car  was 
placed  at  a  convenient  distance  from  the  town,  and  the  cars 
properly  fumigated  by  sul[)hurous  acid  fumes.  These  pre- 
■cautions  excited  considerable  alarm  among;  the  icyiorantand 
timid,  and  some  suspects,  a  family  or  two  from  the  infected 
district,  having  been  detained  for  observation  until  they 
<;ould  be  sent  in  the  country,  were  suspected  of  having  the 
fever,  and  the  suspicion  grew  into  a  rumor,  and  a  rumor 
into  a  positive  statement  that  there  was  actuall}''  a  case  of 
yellow  fever  in  Wilmington.  Panic  now  became  widespread, 
and   the  old   pc^pular  delusion   of  burning  tar-barrels  was 
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resorted  to,  as  a  means  of  purifying  the  air  and  warding  oflf 
danger.  In  the  meantime,  telegrams  of  en([uiry  were  rush- 
ing in  from  distant  towns,  and  the  whole  population  for 
miles  around  was  in  a  state  of  ferment. 

During  this  excitement  a  vessel  came  in  to  the  Cape  Fear 
River  from  New  York  laden  with  raihoad  iron.  As  soon  as 
it  was  known  that  the  quarantine  officer  at  Southport  had 
informed  the  Wilmington  members  of  the  Quarantine  Board, 
according  to  his  usual  custom,  that  this  vessel  several  weeks 
before  had  been  in  Jacksonville,  more  fuel  was  added  to  the 
flame.  The  Wilmington  members  of  the  Quarantine  Board, 
in  the  regular  discharge  of  their  duty,  visited  the  quarantine 
station  to  inspect  this  vessel,  and  while  on  board  received 
telegrams  from  Wilmington,  protesting  against  this  vessel 
coming  up  to  Wilmington  on  any  terms,  and  even  suggest- 
ing the  impropriety  of  the  members  of  the  Board  visiting 
the  vessel.  A  close  inspection  revealed  the  fact  that  the 
vessel  was  in  Jacksonville  some  days  before  the  first  case  of 
yellow  fever  had  been  reported  in  that  city ;  that  she  loaded 
a  mile  from  the  town ;  that  her  crew  had  not  been  ashore, 
and  being  mostly  Scandinavians,  a  people  more  susceptible 
than  usual  to  yellow  fever;  that  several  weeks  had  elapsed 
since  her  departure  from  Jacksonville.  She  had  gone  to 
New  York  and  received  a  cargo  of  iron  rails.  The  storage 
of  such  cargo  is  of  such  a  nature  that  it  can  be  easily  exam- 
ined, and  also  the  entire  hold  of  the  vessel.  Everything  was 
found  in  good  sanitary  condition,  there  was  no  sickness  on 
board,  and  the  unanimous  <  pinion  of  the  Quarantine  Board 
was  that  the  vessel  should  be  accorded  free  pratique  into  our 
port.  In  deference,  however,  to  the  respectable  citizens  who 
had  entered  their  protest  to  her  admis.sion,  we  asked  for  an 
interview  with  such  representatives  of  the  people,  with  the 
County  Board  of  Health,  as  were  willing  to  meet  us.  Accord- 
ingly, the  meeting  was  held,  the  state  of  the  case  as  regards 
the  vessel  clearly  set  forth,  and  a  free  expression  of  opinion 
asked  for  and  given.    After  this  the  two  members  of  the  Quar- 
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antine  Board  expressed  their  belief  as  to  the  justice  of  this 
vessel  being  allowed  to  come  to  her  wharf  in  the  city,  in 
peference  to  a  resolutioR,  pratique  was  refused  for  the 
present. 

The  formal  resolution  was  then  introduced  .-etting  forth  the 
reasons  why  the  representatives  of  the  several  interests  of  the 
city  were  opposed  to  the  admission  of  the  vessel,  endorsing 
at  the  same  time  the  action  of  the  Quarantine  Board,  and 
making  themselves  responsible  for  her  detention. 

In  elfect,  this  was  an  organized,  but  very  respectable 
opposition  of  the  Quarantine  laws.  It  was  all  the  more 
embarrassing  because  some  members  of  the  county  Board  of 
Health  were  also  members  of  the  Quarantine  Board,  and  the 
law  sets  forth  that  maritime  quarantine  "shall  not  be  inter- 
fered with,  but  officers  of  the  local  and  State  boards  shall 
render  all  aid  in  their  power  to  quarantine  officers  in  the 
discliarge  of  their  duties,  upon  request  of  the  latter." 

Furthermore,  it  was  admitted  by  the  members  of  the 
Quarantine  Board  present,  that  the  means  of  disinfecting 
vessels  at  Southport  were  of  the  most  primitive  character 
and  not  at  all  adequate  to  the  complete  sanitary  preparation 
of  vessels.  It  was  very  evident  in  summing  up  the  whole 
discussion  for  and  against,  that  as  citizens  and  health  officers 
we  were  not  only  performing  the  functions  of  sanitary 
experts,  but  were  called  upon  also  to  manage  a  panic  which 
was  threatening  to  disorganize  the  trade  of  Wilmington.  It 
seemed  prudent,  therefore,  to  allow  the  objectionable  vessel 
to  remain  at  her  anchorage  at  the  station,  until  the  com- 
munity had  reached  a  calmer  and  mors  reasoning  state  of 
mind.  The  hardship  to  the  vessel  was  great,  and  in  reality 
her  expenses  should  not  have,  and  would  not  have  fallen  so 
heavily,  had  there  been  at  the  station  efficient  means  of 
sanitation.  This  description  of  the  difficulties  of  a  panic 
serve  to  demonstrate  the  necessity  of  State  action  to  save  our 
commerce  from  unjust  losses  by  the  erection  of  a  proper 
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quarantine,  of  whicli  there  will  be  mention  under  the  head 
of  quarantinein  another  part  of  this  report. 

A  Rkported  Case  of  Yellow  Fever. 

When  the  panic  was  at  its  height,  there  appeared  in  the 
public  daily  press  a  dispatch  from  a  member  and  otficer  of 
the  County  Board  of  Health  of  Pender,  stating  that  a  case 
of  yellow  fever  had  occurred  in  that  county. 

Dr.  W.  T.  Ennett,  the  Superintendent  of  Health  of  Pender 
county,  was  telegraphed  to,  and  in  addition  to  his  telegram 
in  reply  saving  that  he  had  received  no  information,  sent 
also  the  following  : 

BURGAAV,  N.  C,  September  19th,  1888. 
Dr.  Thos.  F.  Wood : 

Dear  Sir  : — I  received  your  telegraui  this  morning  and  answered  at 
once.  We  had  heard  nothing  of  the  case  till  we  read  your  telegram.  I 
wrote  at  once  to  Dr.  Murphy  asking  him  the  particulars,  when  I  hear 
from  him  I  will  notify  you  at  once,  or,  if  he  does  not  reply,  had  I  not 
better  go  and  examine  the  case. 

Respectfully  and  truly, 

W.  T.  ENNETT. 

Later  the  following  in  substance  was  received  from  the 
Superintendent  of  Health,  Dr.  Ennett: 

He  found  the  man  Anderson  [suspected  to  have  the  yellow  fever]  lives 
twelve  miles  from  Burgaw,  beyond  the  Northeast  River,  and  he  was 
then  up  and  out  of  doors  and  eating  regularly  and  seeing  his  neighbors 
that  day,  they  were  as  much  surprised  as  I  at  the  report.  From  what  I 
could  gather,  I  decided  it  was  "  Hemorrhagic  Malarial  Fever." 

This  added  more  fuel  to  the  flame,  and  telegrams  came 
pouring  in,  making  enquiry  as  to  the  genuineness  of  the 
case.  The  Secretary  of  the  Board  secured  the  valuable  ser- 
vices of  Dr  William  J.  Love,  of  Wilmington,  an  expert  in 
yellow  fever,  he  having  served  during  the  e])i(lemic  in  Wil- 
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mington  in  1862,  and  having  suffered  from  the  disease  in 
his  t)wn  person,  to  visit  the  s[)ot  and  determine  tlie  truth  or 
falsity  of  the  report. 

The  following  is  his  report : 

Wilmington,  N.  C,  September  20th,  1888. 
Dr.  T.  F.  Wood,  Secretary  North  Carolina  Board  of  Health : 

Sir  : — I  have  the  honor  to  report,  that  in  obedience  to  your  instructions, 
I  visited  Burgaw  in  order  to  investigate  a  case  supposed  to  be  yellow 
fever.  The  patient  lives  ten  miles  east  of  the  town,  across  the  North- 
east Cape  Fear  River.  He  was  taken  with  a  chill  at  8  p.  m.  on  the  7th 
instant.  During  the  night  he  was  affected  with  nausea  and  vomited 
blood.  The  vomiting  continued  at  intervals  until  the  afternoon  of  the 
9th  assuming  the  character  of  black  vomit.  The  alvine  dejecta  indica- 
ted hemorrhage.  There  was  no  epistaxis  nor  hematuria.  Upon  the 
subsidence  of  the  vomiting,  icterus  presented  itself.  The  temperature 
at  no  time  went  beyond  102  degrees  F.  There  was  some  frontal  head- 
ache and  pain  over  hepatic  region  and  in  the  abdomen,  but  no  uneasi- 
ness about  the  loins  and  lower  extremities.  These  points  were  kindly 
given  me  by  the  physician  in  charge.  I  saw  the  case  this  morning. 
The  icteric  hue  of  the  skin  had  nearly  subsided  and  the  adnata  presented 
no  discoloration  whatever.  There  was  no  fever  and  the  man  was  able 
to  be  up  and  dressed.  He  is  twenty -seven  years  of  age,  healthy  and 
temperate.  His  last  attack  of  sickness,  pneumonia,  occurred  six  years 
ago.     His  diet  was  the  usual  one  on  the  7th  inst. 

My  diagnosis  was  paludal  fever  accouipanied  by  gastric  and  intestinal 
hemorrhage,  these  being  points,  in  a  yellow  fever  panic,  sufficient  to 
excite  the  alarm  and  suspicions  of  the  community.  I  was  i^articularly 
impressed  with  the  apparent  insalubrity  of  the  residence,  situated  in  a 
neck  between  the  river  and  a  creek  with  cleared  swamps  to  the  east, 
south  and  west,  embracing  three-fourths  of  a  circle,  but  the  patient 
stated  that  he  had  very  little  sickness  in  his  family,  a  remark  corrobora- 
ted by  the  medical  man  in  attendance. 

The  patient  had  not  been  exposed  to  yellow  fever  infection,  his  only 
trip  away  from   home   having  been  a  visit  to  Wilmington  three  weeks 
ago,  his  stay  consuming  but  a  day  or  two. 
Very  respectfully  yours, 

Wm.  J.  LOVE. 

Doubtless  the  reliance  placed  in  this  report  served  to  allay 
excitement. 

It  is  appropriate,  at  this  point,  to  call    attention   to  the 
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necessity  of  physicians  and  others  holding  quasi  positions  as 
custodians  of  the  public  health.  The  eyes  of  the  commu- 
nity are  upon  them,  and  any  indiscreet  or  premature  state- 
ment may  result  in  widespread  harm,  as  in  the  case  above 
referred  to.  Letters  of  enquiry  from  railroad  officials  and 
boards  of  health  of  distant  States,  showed  how  fast  the  bad 
news  had  travelled,  and  how  eager  every  one  was  to  know 
what  the  State  Board  was  doing  about  it.  There  seems  to 
be  no  remedy  for  such  indiscretion,  except  the  reaction 
which  rebounds  upon  the  unfortunate  or  guilty  perpetrator 
of  premature  or  ill-judged  opinions. 

There  is  a  proper  way  to  proceed  in  reporting  suspected 
cases,  and  it  is  clearly  set  forth  by  the  law.  It  is  the  duty 
of  every  member  of  the  County  Boards  of  Health  to  report 
promptly  to  the  Superintendent  of  Health  of  his  count}^ 
any  case  of  suspected  pestilential  disease.  It  is  the  duty  of 
the  Superintendent  to  examine  into  such  cases  and  report 
them  promptly  to  the  Secretary  of  the  State  Board  of  Health, 
in  order  that  proper  action  ma}'^  be  taken  to  prevent  its 
spread,  and  to  control  panic  in  the  business  world. 

In  this  connection  the  State  Board  makes  the  suggestion 
that  there  should  be 

CoMPur.soRY  Notification  of  Contagious  and  Infectious 
Diseases  dangerous  to  the  Public  Health. 

Prompt  action  is  the  only  course  of  safety  in  dealing  with 
pestilential  diseases.  The  early  detection  of  a  case,  and- 
prompt  isolation  promises  success.  All  physicians  do  not 
see  the  necessity  for  such  action,  or  do  not  recognize  the 
policy  of  prompt  notification  :  some  even  act  upon  the  prin- 
ciple that  their  cases  are  matters  of  private  concern,  with 
which  public  health  officers  have  nothing  to  do,  so  that  to 
obtain  the  best  results,  there  should  be  a  uniform  rule  of 
action. 
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The  Colonization  of  Yellow  Fever  Refugees  in 
Hendersonville. 

The  following  correspondence  was  received  at  this  office 
in  reference  to  the  colonization  of  refugees  from  Jackson- 
ville in  the  mountain  regions  of  the  State : 

[Telegram.]  "Jacksonville,  Fla.,  Sept.  4,  1888. 

Thos.  F.  Wood,  Secretary  State  Board  of  Health : 

We  have  wired  Gov.  Scales,  at  the  suggestion  of  Surgeon  General 
Hamilton,  M.  H.  S.,  for  permission  to  send  our  people,  not  exceeding 
five  hundred,  who  have  means  to  go,  to  places  in  the  mountains  open 
to  them.  What  restrictions  will  State  Board  of  Health  impose  ?  Can 
you  suggest  names  of  places  you  would  recommend,  and  the  number 

they  can  accommodate? 

NEAL   MITCHELL,  M.  D., 

President  Board  of  Health, 

D.  T.  GERAW, 

Acting  Mayor, 

P.  McQUAID, 

Acting  President  Auxiliary  Association." 

The  foUowino;  from  Gov.  Scales : 


[Telegram.]  "Greensboro,  N.  C,  Sept.  9th, 

Dr.  Wood,  Secretary  State  Board  Health,  Wilmington,  N.  C.  : 

Surgeon  General  Hamilton,  M.  H.  S.,  advises  authorities  of  Jackson- 
ville to  ask  me  if  their  citizens,  not  exceeding  500  in  number,  will  be 
pei'mitted  to  go  to  the  mountains  of  our  State  to  such  places  as  are  will- 
ing to  receive  them?  What  answer  sliall  I  make?  Answer  liere,  at 
once.  A.  M.  SCALES, 

Governor.'" 

Knowing  that  there  were  some  towns  willing  to  admit 
refugees  from  JacLsonville,  I  telegraphed  Dr.  W.  D.  Hilliard, 
of  Asheville,  member  of  the  North  Carolina  Board  of  Health, 
to  communicate  with  the  towns  in  the  mountain  sections, 
ascertain  what  places  would  be  w^illing  to  receive  them,  in 
what  numbers,  and  under  what  restrictions: 
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[Telegram.]  Asheville.  N.  C,  September  7th,  1888. 

Thos.  F.  Wood : 
Henderson ville  will  receive  five  hundred.     Hickory  gives  no  number. 

W.  D.  HILLIARD. 

[Telegram.]  Murphy,  N.  C,  September  6th.  1888. 

Thos.  F.  Wood : 

We  can  furnish  local  accommodations  for  one  hundred,  and  as  many 
more  as  have  tents. 

Dr.  ABERNATHY, 
Superintendent  of  Health  of  Cherokee  Co. 

Pending  answers  from  Superintendents  of  Health  of  the 
mountain  counties  willing  to  move  in  the  matter,  and 
awaiting  their  decision,  the  following  was  received: 

[Telegram.]  Washington,  D.  C,  September  7th,  1888. 

Dr.  Thos.  F.  Wood,  Secretary  State  Board  of  Health,  Wilmington  : 

What  conclusion  have  you  reached  in  regard  to  allowing  cars  of  refu- 
gees to  go  to  the  mountains  of  North  Carolina. 

HAMILTON,  Surgeon  General. 

In  the  meantime,  the  following  came: 

[Telegram.]  Asheville,  September  8th,  1888. 

Dr.  Thos.  F.  Wood: 

Waynesville  extends  cordial  invitation. 

W.  D.  HILLIARD. 

The  following  letter  from  Dr.  L.  L.  Johnson,  Superinten- 
dent of  Health  of  Henderson  county,  in  reply  to  telegram 
was  received  : 

Dr.  Wood,  Wilmington,  N.  C,  Secretary  State  Board  of  Health: 

Dear  Doctor  : — Yours  of  September  7th  received.  In  reply  I  will 
say,  that  a  telegram  was  received  at  Hendersonville  from  the  President 
of  tlie  Board  of  Health,  of  Jacksonville,  Florida,  a-king  that  they  might 
send  as  many  as  six  hundred  of  their  people  to  this  county.  After  con- 
sultation with  the  physicians  and  town  council,  we  decided  to  throw 
our  doors  ojien  to  them.  I  reciuire  the  clothing  to  be  fumigated.  Our 
•I 
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town  is  2,252  feet  above  sea-level,  and  we  cannot  think  that  there  is  the 
least  danger  of  any  contagion.  I  will  write  you  in  regard  to  the  matter 
if  anything  should  occur. 

Very  respectfully, 

L.  L.  JOHNSON,  M.  D., 

Superintendent  of  Health  of  Henderson  Co.,  N.  C. 

In  reply  to  a  telegram  to  the  Mayor  of  Hendersonville 
(the  County  Superintendent  of  Health,  Dr.  Johnson  living 
in  the  country  and  not  accessible  by  telegraph),  asking  what 
restrictions  the  Count}'  Board  of  Henderson  had  placied  upon 
the  refugees,  the  following  was  received  : 

[Telegram.]  Hendersonville,  September  8th,  1888. 

Thos.  F.  Wood,  State  Board  of  Health : 

Letter  not  received  ;  have  made  no  restrictions  ;  should  we  make  any  ? 
if  so,  what,  and  how  ? 

J.  P.  RICKMAN. 

In  reply  to  this,  instruction  was  sent  that  the  refugees,  on 
arrival,  should  be  paroled  not  to  leave  Hendersonville  under 
ten  da^'s;  that  they  should  be  kept  under  surveillance  in 
order  to  prevent  their  entrance  into  towns  where  their 
presence  would  be  objectionable. 

The  following  from  Asheville,  in  response  to  telegram, 
asking  if  that  city  would  quarantine  against  Florida  refu- 
gees : 

Asheville,  N.  C,  September  6th,  1888. 
T.  y".  Wood : 

Am  instructed  by  Mr.  Harkins,  Mayor  of  Asheville,  to  say  there  has 
not  been,  nor  is  there,  any  quarantine  against  any  one.  Hickory  and 
Hendersonville  extend  cordial  invitations.  Other  points  not  yet  heard 
from.  W.  D.  HILLIARD. 

After  ascertaining  what  towns  would  be  willing  to  receive 
the  refugees,  telegrams  were  sent  the  authorities  in  Jackson- 
ville, and  the  following  is  the  reply  : 
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Jacksonville,  Florida,  September  7th.  1888. 
Thanks  for  information  furnished.  Will  wire  places  you  name  for 
number  they  can  accommodate.  As  we  understand  it,  the  State  Board 
of  Health  of  your  State  will  not  impose  any  obstacles  on  our  people  going 
to  such  places  in  your  State  as  offered  to  receive  them.  Is  this  correct  ? 
Answer. 

P.  McQUADE,  Acting  President. 

Such  restrictions  as  were  enjoined  upon  the  Henderson- 
ville  Board  of  Health  were  communicated  to  Mr.  McQuade. 

The  following  is  a  letter  of  instruction  to  Dr.  J.  F.  Aber- 
nathy.  Superintendent  of  Health  of  Cherokee  county,  with 
his  reply.  (This  letter  was  in  substance  Avhat  was  written 
to  each  town  offering  to  take  refugees  into  their  hospitable 
borders.) 

NORTH  CAROLINA  BOARD  OF  HEALTH, 
Secretary's  Office, 
Wilmington,  September  7th,  1888. 
Dr.  J.  F.  Abernathy,  Snjjf.  of  Health,  Cherokee  Co.: 

De.\r  Doctor  : — I  understand  that  Murphy  is  willing  to  receive  one 
hundred  people  from  Jacksonville,  Fla.,  refugees  from  the  yellow  fever. 
Please  state  fully  how  they  will  be  cared  for,  and  what  restrictions  will 
be  imposed  upon  them.  You  are  aware  that  by  the  terms  of  the  law, 
you  must  state  the  restrictions  to  be  imposed  upon  them*,  and  that  you 
act  by  advice  of  the  County  Board  of  Health.  Please  summon  the  Board 
of  Health,  and  determine  upon  rules  and  send  me  particulars.  I  would 
insist  that  all  who  take  refuge  in  your  country  shall  be  paroled  not  to 
go  to  towns  that  have  not  extended  a  welcome,  and  use  what  watch  you 
can  to  prevent  it.  Telegraph  at  expense  of  State  Board  of  Health,  when 
necessary.  Yours,  very  truly, 

THOMAS  F.  WOOD. 
What  altitude  is  Murphy  above  sea  ? 

Murphy,  N.  C,  Sept.  10th,  1888. 
Dr.  Thos.  F.  Wood  : 

Dear  Sir : — Your  letter  before  me  seems  to  be  one  of  inquirj- — to  know 
what  manner  of  comforts  we  can  give  the  Jacksonville  refugees,  and 
what  precautionary  measures  had  or  would  be  made  for  the  people's 
protection  ? 

1st.  We  can  give  them  good  second-class  hotel  fare,  good,  comforta- 
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ble  beds,  good  diet,  and  all  the  fresh  air  and  pure  water  they  or  any  one 
else  could  desire.  Any  more  than  one  hundred  refugees  would  have 
trouble  to  find  a  lodging  place,  owing  to  the  immense  influx  from  other 
States,  and  there  is  no  good  reason  to  think  that  our  hotels  and  board- 
ing houses  will  be  vacated  of  their  transient  boarders  before  late  autumn. 
Nevertheless,  if  more  were  to  come  than  we  could  accommodate  as  we 
wish  to,  we  would  not  in  any  way  cast  them  off. 

2d.  I  have  consulted  from  time  to  time  with  the  Board  of  Health, 
and  what  I  have  done  has  been  sanctioned  by  the  Board.  I  have  the 
best  authority  to  believe  that  we  run  no  considerable  risk.  The  Board 
of  Health  will  meet  them  at  the  train  and  exchange  all  the  passengers, 
and  any  one  who,  in  the  opinion  of  the  Board,  is  suspicious  or  unsafe, 
will  be  isolated  immediately. 

The  altitude  of  Murphy  is  1,684  feet,  although  we  can  ascend  to  a 
greater  height  in  half  a  mile  of  Murphy.  Thermometer  shows  66^  in 
open  air.     Nights  very  cool:  days  pleasant. 

.J.  F.   ABERNATHY, 
Co.  Supt.  of  Health. 

Some  entirely  new  questions  arose  during  the  past  sum- 
mer, as  partially  related  in  above  correspondence,  as  to  the 
proper  disposition  to  make  of  persons  taking  refuge  in  our 
State  from  Jacksonville,  Florida.  The  depopulation  of  the 
last  named  city  being  decided  upon,  the  next  anxious  ques- 
tion was,  what  towns  will  receive  them  ?  Extensive  corres- 
pondence and  telegraphing  finally  revealed  the  fact,  that  the 
towns  of  Murphy,  Hendersonville,  anil  several  others  were 
willing  to  allow  these  refugees  to  take  up  their  abode  in  their 
midst. 

The  question  naturally  arose,  who  had  authority  to  per- 
mit this  colonization  of  persons  from  a  pestilence  stricken 
district.  The  only  section  of  our  law  bearing  upon  this 
point  was  that  found  in  Section  0  of  the  law  relating  to 
the  public  health,  which  is  as  follows: 

Sec.  9.  Inland  quarantine  shall  be  under  the  control  of  the  County 
Superintendent  of  Health,  who,  acting  by  the  advice  of  the  local  board, 
shall  see  that  diseases  dangert>us  to  the  public  health,  viz  :  small-pox, 
scarlet  fever,  yellow  fever  and  cholera,  shall  be  properly  quarantined  or 
isolated  at  the  expense  of  the  city,  or  town,  or  county  in  which  they 
occm-.     Anj'  person   violating   the   rules  promulgated  on  this  subject 
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shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  thereof 
shall  be  fined  or  imprisoned  at  the  discretion  of  the  court.  In  case  the 
offender  be  stricken  with  disease  for  which  he  is  quarantinable,  he  will 
be  subject  to  the  penalty  on  recovery,  unless  in  the  opinion  of  the  super- 
intendent it  should  be  omitted.  Quarantine  of  ports  shall  not  be  inter- 
fered with,  but  the  officers  of  the  local  and  State  Boards  shall  render  all 
the  aid  in  their  power  to  quarantine  officers  in  the  discharge  of  their 
duties,  upon  the  request  of  the  latter. 

It  was  ascertained  that  Dr.  L.  L.  Johnson,  the  Superinten- 
dent of  Health  of  Henderson  county,  after  consultation  with 
the  Henderson  Board  of  Health,  signified  his  willingness  to 
allow  the  refugees  to  make  their  homes  in  the  town  of  Hen- 
dersonville.  Accordingly,  on  the  __  day  of  September  a  train 
containing  260  persons  were  landed  in  the  town,  under  the 
care  of  Surgeon  Guiteras,  of  the  Marine  Hospital  Service, 
and  they  were  at  once  distributed  and  cared  for.  It  is  very 
remarkable  to  record  that  no  cases  occurred  after  they 
arrived  in  Hendersonville,  and  although  ten  were  sick,  only 
two  died  ;  thus  justifying  the  confidence  the  County  Board 
of  Health  had  in  the  salubriousness  of  their  climate  and  the 
entire  safety  of  the  citizens  in  assuming  such  an  apparent 
risk. 

Hendersonville  is  a  town  of  1,500  inhabitants,  situate  in  a 
mountainous  region,  2,252  feet  above  the  sea  level.  The 
drainage  of  the  town  is  considered  good,  but  there  is  no 
sewerage  or  public  water  supply.  Every  year  the  visitors, 
who  are  seeking  health  and  recreation,  amount  to  as  many 
as  600  at  one  time,  and  for  four  months  of  1888,  from  2,000 
to  3,000.  The  town  has  an  extensive  reputation  for  salu- 
brity, and  on  this  account  is  growing  in  importance  year  by 
year. 

The  courage  and  good  faith  of  the  people  in  rendering 
service  to  the  afflicted  was  manifested  in  the  fact  that  eight 
families  took  numbers  of  them  into  their  own  homes,  vary- 
ing in  numbers  from  three  upwards.  The  largest  number 
collected  in  one  house  was  fifty,  the  smallest  three.     Doubt- 
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less  the  kindness  of  the  citizens  of  Hendersonville  will  long 
be  cherished,  and  probably  the  Board  of  Health  would  be 
willing  to  extend  an  invitation  under  like  conditions  in  the 
future.  This,  like  all  questions  concerning  the  public  health, 
involves  the  greatest  good  to  all,  and  must  be  considered 
solely  by  this  standard.  It  is  well  enough  for  a  town,  ele- 
vated 2,252  feet,  to  think  themselves  secure,  but  while  en- 
joying this  security,  the  danger  to  their  neighbors  must  be 
duly  considered. 

In  this  case,  consultation  by  telegraph  was  kept  up  for 
several  days,  and  the  lack  of  proper  })reparation,  after  the 
refugees  were  received,  caused  considerable  uneasiness  in 
Charleston  and  Wilmington,  so  that  these  cities  quarantined 
against  Hendersonville.  This  precaution  was  none  too  soon, 
as  two  of  the  refugees  came  to  Wilmington  seeking  admis- 
sion and  were  properly  turned  away.  The  practical  experi- 
ment opened  up  the  true  gravity  of  admitting  these  refugees 
to  any  part  of  the  State,  and  the  Board  of  Health  decided  to 
discountenance  an}^  further  admission  of  them  into  the  State, 
without  they  were  properly  cared  for  in  a  hospital  camp, 
under  sufficient  guard,  and  in  this  opinion  Gov.  Scales 
promptly  acquiesced,  and  the  authorities  in  Florida  and 
towns  desiring  to  offer  hospitality  were  duly  notified. 

In  view  of  this  experience,  the  question  ma}^  be  properly 
asked,  what  additional  safeguards  should  be  inaugurated  to 
prevent  a  similar  risk  in  the  future?  The  State  Board 
makes  this  suggestion  :  That  no  colonization  should  be  per- 
mitted of  persons  from  a  pestilence  stricken  district,  except 
upon  express  permission  of  the  State  Board  of  Health  and 
the  approval  of  the  Governor,  and  only  then  when  the  money 
for  maintaining  such  a  camp  is  guaranteed  by  responsible 
parties  immediately  interested  ;  and  further,  that  strict  rules 
and  regulations  should  be  specified  and  established  by  the 
State  Board,  controlling  the  movement  of  all  persons  con- 
nected with  such  camp.     Our  humanity  may  prompt  us  to 
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offer  succor  to  distress,  but  it  should  not  betray  us  into  any 
action  which  will  endanger  other  communities. 

From  the  course  of  the  epidemic  in  Florida  during  the 
spring,  summer  and  fall  of  1888,  there  are  grave  apprehen- 
sions that  we  w^ill  have  a  repetition  of  the  same  serious  state 
of  things  the  next  year,  and  prompt  means  should  be  taken 
to  enable  the  Board  of  Health  to  put  into  execution  a  rea- 
sonable quarantine  for  1889. 

Maritime  Quarantine. 

The  dangers  of  the  importation  of  pestilential  diseases 
through  our  seajjort  towns  is  increasing  yearly  with  the 
increase  of  railroads  piercing  the  interior  of  our  State.  Espe- 
cially is  this  true  as  regards  Wilmington.  The  quarantine 
law  governing  the  latter  port  is  as  good  as  could  be  desired, 
but  the  means  at  the  disposal  of  the  Quarantine  Board  are 
limited. 

It  will  be  remembered,  that  Southport  at  the  mouth  of  the 
Cape  Fear  River,  the  entrepot  of  Wilmington,  is  located  in 
a  land-locked  bay,  25  miles  from  that  city.  The  roads  on 
either  side  of  the  river  are  so  bad  that  it  practically  Wars  the 
escape  of  persons  detained  at  quarantine,  and  the  river  is 
easily  guarded.  The  roadstead  at  the  quarantine  station  is 
good,  and  large  vessels  can  load  and  unload  at  this  point. 
There  could  hardly  be  a  better  location  for  a  hospital  or  for 
the  establishment  of  a  disinfecting  station.  The  defects  are, 
there  is  no  hospital,  and  there  is  no  wharf  at  which  vessels 
could  be  moored  to  prevent  upsetting  when  emptied  of  the 
cargoes  for  disinfection.  An  appropriation  for  this  [)urpose  is 
a  commercial  necessit}',  to  prevent  the  prolonged  detention 
of  vessels.  For  many  years  the  quarantine  service  of  this 
port  has  been  so  well  managed,  that  no  cases  of  pestilential 
disease  have  been  admitted  into  Wilmington,  but  the  State 
should  see  that  her  cliief  port  is  not  hampered  by  a  manage- 
ment, which,  for  lack  of  modern  outfit  for  properly  disinfect- 
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ing  vessels  and  isolating  persons,  is  sometimes  a  hardship  to 
vessel  owners.  The  Board  of  Health  of  Wilmington  have 
always  acted  in  harmony  with  the  Quarantine  Board,  and 
they  see  the  necessity  of  some  action  by  the  next  General 
Assembly  in  appropriating  •money  for  a  new  and  improved 
outfit. 

The  following  correspondence  from  Dr.  W.  G.  Ciirtis,  who 
for  years  has  acted  so  acceptably  as  quarantine  officer  at 
Southport,  we  give  in  this  connection  : 

QUARANTINE  STATION, 
Southport,  November  16th,  1888. 

Dr.  Thos.  F.  Wood,  Secretary  State  Board  of  Health : 

Dear  Sir  :— By  section  2876,  chapter  24,  of  The  Code  of  North  Caro- 
lina, it  is  provided,  among  otlier  things,  that  the  State  Board  of  Health 
"sliall  direct  the  attention  of  the  State  to  such  sanitary  matters  as  in 
their  judgment  affect  the  industry,  prosperity,  liealth  and  lives  of  the 
citizens  of  the  State." 

North  Carolina  possesses  a  salubrious  climate,  and  her  natural  advan- 
tages for  healthfulness  are  unexcelled  by  any  State  in  the  Union.  But 
there  is  always  a  possibility  of  danger  from  without,  and  during  the 
past  season,  there  has  been  a  probability  of  danger  so  imminent  as 
seriously  to  alarm  our  citizens.  Commerce  brings  us  in  intimate  rela- 
tions with  all  the  world,  and  with  many  places  where  pestilence  walketh 
by  noonday  and  seeks  and  spares  not  the  most  healthful  localities.  The 
avenues  of  approach  are  many,  and  with  increasing  commerce,  and 
increasing  prosperity,  dangers  accumulate  and  the  avenues  have  to  be 
more  strictly  guarded. 

The  principal  avenue  by  which  dangerous  diseases  may  approach  our 
chizens  is  the  Cape  Fear  River.  It  may  be  said,  I  think,  without  fear 
of  contradiction,  that  if  the  quarantine  service  at  the  mouth  of  this 
great  river  were  relaxed  or  discontinued,  there  would  follow  constant 
invasions  of  pestilential  diseases,  and  prosperity  would  cease.  The  pro- 
ductions of  North  Carolina  would  seek  other  outlets.  Our  citizens 
would  not  expose  themselves  to  dangers  arising  from  pestilence.  They 
would  have  no  confidence  in  our  merchants,  and  would  rightly  think 
that  such  carelessness  must  extend  to  all  business  transactions.  The 
importance  of  the  port  of  Wilmington  would  dwindle  into  insignificance, 
and  the  quotations  of  her  markets  would  cease  to  be  reported. 

The  quarantine  service,  therefore,  ought  to  be  perfected  in  every  way 
known  to  science.  It  ought  to  be  a  popular  service,  looked  up  to  by  our 
people  with  confidence,  and  supported  by  liberal  appropriations,  when 
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necessary.  The  present  cost  of  this  service  is  in  the  vicinity  of  one  mill 
per  head  of  tlie  population — an  amount  so  small  that  no  one  of  that 
population  has  ever  yet  found  out  that  he  has  paid  it.  The  cost  of  one 
outbreak  of  yellow  fever  in  Wilmington  would  be  estimated  as  cheap 
at  twenty  million  of  dollars  to  the  citizens  of  North  Carolina.  The  cost 
of  an  idle  rumor  on  the  streets  of  that  city,  cannot,  of  course  be  esti- 
mated in  money;  but  it  is  considerable  and  certainly  amounts  to  a  day 
or  two  of  great  discomfort  for  several  thousand  peoi)le. 

It  seems,  then,  that  it  would  be  wise  policy  to  spend  a  little  money 
for  the  perfection  of  this  valuable  service.  But  little  is  needed  or  asked 
for.  At  the  last  session  of  the  General  Assembly  a  bill  was  introduced 
appropriating  seven  thousand  dollars  for  rebuilding  the  hospital  and 
the  construction  of  a  wharf.  The  bill  was  so  drawn  as  to  provide  fully 
and  permanently  for  the  service,  and  only  in  the  event  of  Wilmington 
becoming  a  city  of  fifty  tliousand  or  more  of  population,  was  it  expected 
that  an}-  further  appropriation  would  be  asked  for.  The  design  was, 
that  for  and  in  consideration  of  an  appropriation  of  seven  thousand  dol- 
lars, and  a  yearly  tax  of  about  one  mill  per  head  of  the  population, 
North  Carolina  should  have  a  permanent  and  self-supporting  quarantine 
establishment,  for  the  protection  of  her  citizens  from  all  such  diseases 
as  are  brought  to  us  in  ship  ;  that  is  to  say,  from  cholera,  ship  fever, 
yellow  fever,  and  incidentally  from  small  pox,  though  it  is  to  be  sup- 
posed that  an  enlightened  people  will  protect  tliemselves  from  the  latter 
disease  by  vaccination.  This  seems  a  sufficiently  small  sum  with  which 
to  purchase  such  benefits.  I  suppose  there  might  be  found  within  the 
limits  of  North  Carolina  many  hundreds  of  people  who  would  cheer- 
fully pay  that  amount  out  of  their  private  purses,  rather  than  have 
eitlier  of  those  malignant  diseases  invade  their  families.  There  are 
many  thousands  who  would  gladly  pay  that  amount  and  more,  if  they 
had  it,  to  secure  immunity, — so  di-eadfnl  are  these  diseases,  and  so 
fatal,  seeking  out,  it  almost  seems,  the  best,  the  bravest  and  the  most 
honored  among  the  people. 

And  what  do  the  poor  think  about  these  things?  and  the  vast  majoi-- 
ity  who  cannot  fly  from  pestilence,  but  must  stand  and  face  if::'  What 
should  they  think,  but  that  tliey  have  wise  and  humane  legislators,  who 
will  interpose  all  the  protection  and  relief  that  may  be  put  in  the  pro- 
visions of  law  for  such  benificent  purposes  made  and  provided  'i 

The  quarantine  laws  of  North  Carolina  are  ample,  and  no  particular 
revision  is  suggested.  But  section  2915  of  chapter  24  of  The  Code  pro- 
vides, that  a  hospital  shall  be  established.  It  ;jeems,  therefore,  obliga- 
tory u])on  tiie  General  Assembly  to  provide  the  means  for  building  such 
a  hospital:  but  waiving  tliat  (luestion  of  law  for  the  present,  I  will 
endeavor  to  show  the  necessity  of  such  an  establishment,  if  we  wish  to 
preserve  a  reputation  for  humanity,  and  build  up  prosperous  cities. 
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An  example,  which  may  occur  at  any  day  in  the  year,  seems  best 
adapted  as  an  argument  to  show  what  ought  to  be  done. 

An  infected  ship  comes  to  tlie  Quarantine  anchorage.  There  is  yellow 
fever  on  board,  and  the  sick  and  well  are  confined  together  within  the 
small  compass  of  the  ship's  quarters.  The  sick,  if  not  past  thinking, 
expect  to  die.  There  is  terror  among  those  not  yet  stricken  down.  The 
news  travels  fast,  and  dread  settles  like  a  pall  over  the  vicinity.  What 
is  to  be  done  for  their  relief — and  how  shall  the  germs  of  infection  be 
destroyed  V  Shall  those  as  yet  not  Infected  be  compelled  to  remain  on 
board  to  sicken  and  die  in  their  turn  V  Must  the  germs  of  disease  lie 
festering  and  accumulating  in  forecastle  and  cabins,  a  constantly  increas- 
ing focus  of  danger  to  the  comuiunity  ?  Shall  this  ship  be  forced  to  lie 
at  her  anchorage  for  month  after  month,  rotting  and  wasting,  and  being 
consumed  by  exjjenses  whicli  will  never  cease  until  she  is  a  total  loss  to 
her  owners? 

Is  it  necessary  that  this  great  channel  of  commercial  activity — this 
natural  outlet  for  the  cotton,  the  naval  stores,  the  timber — the  future 
coaling  station  of  the  South  Atlantic,  and  nearest  point  of  shipment 
for  the  great  West — should  have  to  acquire  so  evil  a  reputation  through- 
out the  world  that  ships  would  not  come  here  on  the  same  terms  offered 
by  neighboring  cities  of  the  Southern  coast  V 

To  all  these  questions,  it  must  be  answered  that,  at  present,  there  is 
no  remedy.  Given  the  infected  ship,  and  the  evils  described,  will  hap- 
pen, and  perhaps  worse,  for  it  will  be  difficult,  if  not  impossible,  in  a 
period  of  prolonged  detention,  to  keep  the  disease  from  invading  the 
neighboring  sliores. 

What,  then,  is  to  be  done?  The  answer  is  simple,  and  I  call  upon  the 
State  Board  of  Health  to  assist  the  Quarantine  Board  in  bringing  this 
matter  before  the  next  session  of  the  General  Assembly,  to  the  end  that 
a  hospital  may  be  built,  and  tlvjieby  the  evils  described  be  averted. 

Then,  when  the  infected  ship  arrives,  we  will  take  out  the  sick  and 
cure  them,  if  we  can,  in  a  comfortable  hospital — if  they  are  unfortu- 
nately beyond  our  skill,  and  die.  we  will  bury  them  in  the  hospital  cem- 
etery like  Clu-istians,  instead  of  digging  a  hole  in  the  nearest  beach, 
from  which  tliey  will  be  washed  out  by  the  first  storm  to  the  terror  of 
passers  by.  We  will  take  out  the  well  also,  and  place  them  under  obser- 
vation in  another  and  isolated  building.  We  will  then  proceed  without 
delay  to  remove  ballast  and  everything  capable  of  carrying  infection, 
and  disinfect  the  ship. 

After  this  is  done,  and  the  period  of  incubation  has  passed,  we  will 
take  all  the  surviving  crew  and  put  them  on  board  again  and  set  tliem 
on  their  way  rejoicing,  as  they  must  do  after  escaping  so  great  perils. 

And  for  all  tliese  services,  the  owners  will  not  only  gladly  pay  the 
bills,  but  thank  the  State  of  North  Carolina  for  the  beneficent  laws  that 
have  insured  such  humane  treatment. 

This  argument  treats  mostly  upon  the  propriety  of   an  appropriation 
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for  the  purpose  of  carrying  out  existing  law,  and  building  a  hospital, 
from  a  sanitarj-  point  of  view;  but  its  coniraercial  and  economic  aspect  is 
equally  forcible  in  procuring  the  desired  legislation.  The  port  of  Wil- 
mington, which  includes  all  of  the  Cape  Fear  River  as  far  as  its  naviga- 
ble water  extends,  is  of  growing  importance,  and  the  attention  of  the 
world  is  being  attracted  to  its  improving  bar,  and  the  extensive  and 
valualile  harbor  facilities  contained  within  it.  Wilmington  is  connected 
with  alaige  portion  of  North  Carolina  by  means  of  railroads  already  built. 
Merchants,  wielding  a  vast  capital,  have  established  themselves,  and  are 
.  ready,  and  offer  facilities  for  the  transaction  of  all  the  business  which 
comes  to  the  wharves  and  warehouses  they  have  constructed. 

Not  only  the  merchants,  but  their  customers  throughout  North  and 
South  Carolina  desire,  and  are  entitled  to  have,  the  protection  of  the 
most  enlightened  sanitary  laws.  Railroad  connections  with  the  interior 
are  constantly  enlarging  the  limits  of  the  trade,  which  aims  to  take  in 
the  markets  of  the  world.  A  great  trunk  line  is  projected  from  the 
mouth  of  the  Cape  Fear  at  Southport,  in  a  straight  line,  and  by  the 
easiest  grades  to  Bristol,  Tenn.,  and  thence  with  all  the  great  cities  of 
the  West.  This  line  of  construction  will  connect  by  the  shortei^t  and 
cheapest  route  one-half  of  the  State  of  North  Carolina  with  the  mouth 
of  the  Cape  Fear  River.  There  will  be  largely  increased  commerce  with 
West  India  and  South  American  ports.  There  will  be  more  danger,  but 
wise  legislation  will  provide  the  facilities  for  meeting  it.  What  is  wanted 
is  a  good  sanitary  record  for  the  Cape  Fear.  A  vigilant  quarantine, 
with  proper  facilities  for  the  treatment  of  all  cases  which  may  arise, 
with  quick  despatch,  after  its  requirements  have  been  obeyed,  will  give 
a  good  reputation  to  the  port,  and  insure  the  confidence  of  our  citizens. 
Very  respectfully,  your  obedient  servant, 

W.  G.  CURTIS, 
Quarantine  Physician,  Port  of  Wilmington. 

Hygienic  Teaching  in  Public  Schools. 

The  school  term  in  most  of  the  counties  is  so  short  that 
in  those  counties  where  the  term  is  longest  there  is  little 
time  available  for  the  systematic  study  of  the  elements  of 
hygienics.  If  there  was  time,  there  are  not  many  books 
available  for  school  children  and  which  would  be  economi- 
cally placed  in  their  hands.  The  Board  of  Health,  in  view 
of  these  facts,  have  endeavored  to  bring  the  st  udy  of  hygienics 
to  the  attention  of  the  teachers,  believing  that  if  the  Super- 
intendent of  Public  Instruction  and  the  Teachers'  Assembly 
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could  be  brought  into  comnuinication  with  the  State  Board 
of  Health,  that  much  that  was  of  common  interest  could  be 
inaugurated  which  would  be  of  advantage  to  all  concerned. 
To  this  end,  Drs.  Jones  and  Lewis  were  sent  as  representa- 
tives to  the  Teachers'  Assembly,  and  the  interview  and  inter- 
change of  ideas  in  reference  to  the  instruction  in  h^-gienics 
to  pupils  was  a  satisfactory  beginning. 

The  Board  selected  a  work  of  much  value  for  distribution 
among  the  teachers,  viz:  The  Lomb  Prize  Essays  on  the 
following  subjects : 

^^  Healthy  Homes  and  Foods  for  the  Working  Classes"  ; 

"  The  Sanitary  Conditions  and  Necessities  of  School  Houses 
and  School  Life" ; 

"Disinfection  and  Individual  Prophylaxis  Against  Infectious 
Diseases  " ; 

"  The  Preventable  Causes  of  Disease,  Injury  and  Death  in 
American  Manufactories  and  Work-shops,  and  the  best  means 
and  Appliances  for  jjreventing  and  Avoiding  them." 

The  above  essays  are  contributions  for  which  a  prize  of 
$1,100  was  paid  b}'  the  philanthropist,  Mr.  Henry  Lomb,  of 
Rochester,  New  York,  and  embrace  many  of  the  elements 
of  hygiene,  as  applied  to  the  every  day  affairs  of  life.  It  is 
by  such  instiuction  as  they  contain  that  teachers  can  fit 
themselves  to  instruct  children.  As  before  noted,  the  teacher 
can  give  little  or  no  time  to  text-book  teaching  of  hygienics, 
and  must  content  himself  with  giving  oral  lessons,  as  occa- 
sion permits,  during  the  session.  Every  teacher  of  expe- 
rience can  find  opportunities  to  inculcate  lessons  orally  and 
practically  on  the  more  essential  topics  which  appertain  to 
healthy  lives  and  liealthy  homes,  an<i  if  he  masters  the  fun- 
damentals himself,  and  seeks  the  opportunity  to  teach  them, 
he  can  give  a  more  correct  impression  to  his  scholars  than 
crude  text-books  interlarded  with  the  "  horrid-example  " 
lessons. 
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As  our  efforts,  so  far,  have  been  well  received,  the  Board 
desires  to  cultivate  more  intimate  relations  with  the  teachers 
of  the  State,  and  co-operate  with  them  in  promoting  a  knowl- 
edge of  hygienics. 

Of  the  Organization  of  Colntv  Boards  of  Health. 

In  January,  1887,  there  were  fifty-one  counties  having 
organized  Boards  of  Health,  which,  as  compared  with  the 
beginning  of  1886,  is  an  increase  of  eleven  having  such 
organization.  The  functions  of  these  boards  have  been  of 
increasing  importance  during  this  period,  and  at  the  end  of 
1888,  there  are  fifty-four.  The  organization  of  these  county 
boards  is  regarded  as  of  prime  importance  for  the  following 
reasons : 

Every  county  has  to  incur  an  expense  in  medical  services 
to  the  prisoners  in  jail  and  house  of  correction,  and  to  the 
inmates  of  the  poor-house;  further,  a  physician  must  be 
employed  for  coroner's  incjuests,  and  in  time  of  extra  emer- 
gency, to  take  charge  *bf  cases  of  pestilential  disease.  These 
are  unavoidable  expenses,  but  after  all  they  leave  many 
items  out  of  account,  the  more  important  of  which  are  the 
sanitary  care  of  the  public  institutions.  The  above  services, 
too,  being  probably  divided  among  several  pliysicians,  there 
is  not  anything  like  a  continuous  sanitary  service  practica- 
ble. The  law  organizes  these  duties  under  the  charge  of 
one  responsible  officer,  the  Superintendent  of  Health,  and 
makes  him  responsible  for  the  sanitary  inspection  of  all  the 
establishments  which  the  County  Commissioners  have  under 
their  care.  The  inspection  done  by  the  grand  jurors,  quar- 
terly, is  only  a  small  opportunity  of  correcting  insanitary 
evils  that  may  exist,  for,  as  we  have  pointed  out  in  our  pre- 
vious reports,  the  county  functionaries  have  due  warning  of 
the  day  of  inspection  by  the  grand  jury,  and  the  appear- 
ances exhibited  are  not  to  be  taken  as  criteria  of  the  state  of 
things  for  the  rest  of  the  ye.ir.     Under  the  eye  of  the  Super- 
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intendent  of  HeaJth,  there  is  far  more  probability  of  thorough 
inspection,  and  this  officer,  by  terms  of  the  law  being  a  phy- 
sician selected  for  the  purpose,  his  knowledge  of  sanitation 
must  exceed  that  of  the  average  jury,  and  be  more  effectual 
than  the  employment  of  various  physicians. 

The  terms  of  the  law  seem  mandatory  enough.  (Sec.  5), 
"  Tliere  shall  be  an  auxiliary  board  of  health  in  ench  county 
of  the  State,"  not  leaving  it  to  the  opinion  or  preferences  of 
countv  officials  whether  or  not  these  boards  shall  be  orcran- 
ized.  This  organization,  where  it  has  been  effected,  has 
elicited  a  growing  feeling  of  confidence,  and  surely  those 
counties  having  such  an  organization,  are  laying  valuable 
foundation  against  the  probable  evils  of  invasion  by  pesti- 
lential disease.  No  county  is  so  remote  now  that  it  may  not, 
in  a  few  years,  be  put  in  communication  with  the  current 
of  restless  travel  by  the  construction  of  railroads,  and  to 
meet  these  demands  of  an  exacting  civilization,  organization 
must  l;>e  begun. 

Orgauization  has  another  important  merit;  it  enables  coun- 
ties to  study  their  own  condition  as  to  the  prevaknce  of 
diseases,  death  rates,  causes  of  sickness,  and  also  to  build  up 
records  upon  which  to  found  a  definite  opinion  of  the  favor- 
able progress  or  decline  of  the  sanitary  condition  of  the 
people.  This  has  now  a  practical  bearing  and  will  have  in 
the  future  much  more,  as  the  tide  of  population  turns  towards 
our  ^^tate  seeking  homes,  these  records  must  be  forthcoming, 
figures  of  climate  record,  death  rate,  sickness  rate,  bearing 
oflHcial  authority  will  be  sought  after  by  such  seekers.  It  is 
in  vain  that  we  speak  in  glowing  terms  of  our  healthfulness 
and  appeal  to  the  oldest  inhabitant  for  the  salubrity  of  the 
climate,  if  we  have  nothing  more  definite  to  show  strangers. 
We  ki  ow  our  advantages,  but  they  remain  to  be  convinced. 

Penitentia  k y   Convicts. 
During  the  year  reports  had  been  made  monthly  to  the 
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President  of  this  Board  by  Dr.  Jame-;  W.  ]\IcGee,  physician 
to  the  Penitentiary,  and  such  suggestions  from  time  to  time 
are  made  as  seem  to  be  indicated.  The  Board  of  Health 
has  worked  harmoniously  with  the  authorities  in  this 
matter,  and  we  trust,  with  advantage  to  the  State. 

Insanf:  Asylum. 

During  the  year  a  committee  visited  the  Western  Insane 
Asylum  at  the  request  of  the  Board  of  Directors  of  that  Insti- 
tution, and  their  report  is  on  tile.  An  invitation  has  been 
extended  the  Board  to  visit  the  Eastern  Asylum  for  the  Insane 
at  Goldsboro. 

For  the  first  time  in  the  histoi-y  of  the  Board,  the  manage- 
ment of  all  the  public  institutions  have  shown  their  appre- 
ciation of  the  work  of  the  Board  of  Health,  and  have  asked 
their  inspections  and  counsels  based  thereon. 

Improvement  in  County  Public  Buildings. 

Since  the  beginning  of  the  publication  of  the  "Bulletin," 
(1886)  the  most  noteworthy  fact  has  been  the  improvement 
in  the  condition  of  jails  and  poor-houses.  We  have  endea- 
vored to  get  such  inspections  and  secure  such  reports  as  would 
give  the  public  proper  information  about  the  condition  of 
prisoners  and  wards  of  the  counties.  This  has  been  the  burden 
of  our  endeavors  from  the  inauguration  of  the  Board,  and, 
while  we  do  not  claim  thai  all  of  these  improvements  have 
been  brought  about  by  the  efforts  of  the  Board,  we  are  satisfied 
that  what  has  been  done  has  reached  the  ear  and  consciences 
of  the  public  in  a  proper  way,  and  that  much  of  this  fruit- 
ful result  is  due  to  our  endeavor. 
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EXECITIVE    POWEK    OUGHT    TO    BE    BeSTOWEI)    IPON    THE 

Board  in  Certain  Cases. 

The  attitude  of  the  State  and  County  Boards  of  Health 
is  advisory.  In  all  the  work  done  by  either,  these  bodies 
must  wait  to  be  consulted  by  county  or  State  authorities 
or  give  advice  gratuitously.  In  the  latter  case  the  Boards 
have  been  obliged  to  depend  upon  the  force  of  public  opinion 
to  reach  the  constituted  authorities,  or,  if  the  public, feeling 
were  apathetic,  see  such  advice  meet  the  fate  of  all  gratuitous 
advice — rejected  and  contemned.  Some  little  executive 
power  can  sometimes  be  exerted  when  the  Superintendent 
of  Health  works  in  concert  with  municipal  authority,  in 
enforcing  health  ordinances  already  framed  by  towns  and 
cities,  but  this  is  only  secondary,  and  the  judgment  of  an 
educated  Superintendent  of  Health  can  be  disregarded  or 
opposed  by  a  municipal  officer  and  place  the  Board  of  Health 
in  the  attitude  of  indifference.  There  are  certain  conditions 
where  the  Board  «f  Health  should  be  clothed  with  executive 
power,  and  these  conditions  should  be  carefully  studied  and 
incorporated  in  a  bill  to  be  presented  to  the  Legislature, 
after  having  been  carefully  put  in  legal  shape  by  a  good 
lawyer.  There  are  times  when  the  authority  of  the  Board 
of  Health  of  counties  should  be  supreme.  There  are  times 
of  public  danger  when  none  can  be  found  at  their  posts  but 
the  few  sentinels,  too  humble,  when  the  security  of  health 
reigns,  to  be  clothed  with  authority,  but  too  valuable  to  be 
treated  with  indifference — men  who  are  not  afraid  "for  the 
pestilence  that  walketh  in  darkness,  nor  lor  the  destruction 
that  wasteth  at  noonday.'" 

\'^rrAi,    Statistics. 

A  system  of  the  registration  of  births,  deaths  and  mar- 
riages, including   al^^o   the  numerical    details  of  the  occur- 
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rence  of  diseases  dangerous  to  the  public  health,  will  be  a 
necessit}''  of  the  near  future.  It  is  not  only  expensive  work, 
but  in  order  to  be  accurate,  must  be  conducted  by  those  who 
have  mastered  the  details  of  the  work,  as  well  as  the  under- 
lying principles.  It  maybe  that  the  jieopleare  not  ready  yet 
to  establish  the  work,  and  it  may  be  as  well,  until  the  State 
can  secure  the  services  of  trained  officials.  The  demand  of 
the  .times  is  steadily  in  this  direction.  The  restless  popula- 
tion of  this  great  country  is  turning  here  and  there  for  un- 
occupied lands  upon  which  to  establish  homes,  and  they 
seek  information  upon  the  subject  of  prevalence  of  disease 
which  has  the  authority  of  organized  and  authorized 
registration. 

The  Bulletin  of  the  North  Caroli.va  Board  of 
Health 

Was  begun  in  ISSt),  April,  and  has  continued  its  monthly 
visitations  ever  since.  It  is  di.stributed  to  iState  and  county 
officials,  to  Superintendents  of  Health,  and  to  any  person 
asking  for  it.     Its  objects  are  several: 

1st.  To  put  on  record  the  condition  of  health,  the  pre- 
vailing diseases  among  the  people  and  the  domesticated 
animals  in  all  parts  of  the  State,  serving  as  a  means  of  inter- 
communication by  which  counties  can  compare  their  con- 
ditions of  sickness  with  each  other. 

2d.  To  give  the  numbers  of  paupers  and  prisoners  in  each 
county,  and  to  show  their  sanitary  condition  and  surround- 
ings, and  also  their  educational  condition,  as  far  as  their 
ability  to  read  and  write. 

3d.  To  give  the  numbers  of  deaths,  and  the  principal 
causes. of  death,  in  the  larger  towns  in  the  State. 

4th.  To  give  the  record  of  temperature  and  the  barometer 
from  principal  divisions  of  the  State. 

The  Board  considers  this  ))ioneer  work,  from  which  they 
hope  to  educate  tiie  people  up  to  the  necessity  of  accurate, 
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vital  statistics.  Accui-acy  cannot  be  expected  as  the  county 
boards  are  organized,  as  the  Superintendent  of  Health  can- 
not require  the  physicians  in  the  county  to  report  to  hira — 
their  aid  being  voluntary,  it  is  generally  uncertain.  The 
only  report  he  is  able  to  make  is  such  as  he,  by  diligent 
inc[uiry,  can  collect,  and  hence  must  l)e  stated  only  in  gene- 
ral terms. 

The  time  has  come  wiien  all  the  towns  in  the  State,  num- 
bering 500  or  more,  should  make  a  record  of  deaths  and 
births.  The  reports  now  sent  in  from  12  to  14  towns  is 
voluntary,  but  mostly  accurately  founded  upon  the  record 
obtained  by  compulsory  certificate  of  death.  It  is  to  be 
hoped  that  the  General  Assembly  will  give  us  a  law  requiring 
such  record  to  be  kei»t. 

The  following  suggestions  are  oflered  : 

1st.  No  person  should  be  allowed  to  be  buried  in  any 
public  or  private  burial  ground  witliout  the  certificate  of  a 
regular  physician,  or  an  affidavit  of  the  reason  why  it  is  not 
possible  to  get  a  physician's  certificate,  and  this  affidavit 
must  be  acceptable  to  the  Superintendent  of  Health  of  the. 
county. 

2d.  These  certificates  should  be  sent  to  the  County  Super- 
intendent of  Health,  and  by  him  registered  in  a  book  to  be 
furnished  by  the  State  Board  of  Health. 

3d.  A  failure  to  secure  a  certificate  of  death  which  is 
satisfactory,  should  render  the  necessity  of  a  coroner's  incjuest. 

4th.  All  infants  born  should  be  reported  within  a  week  of 
their  birtli  to  the  County  Superintendent  of  Health,  under  a 
sufficient  penalty  for  failure  to  report.  The  duty  of  report- 
ing might  devolve  upon  the  nurse  or  physician.  A  record 
of  the  births  should  also  be  kept  by  the  County  Superinten- 
dent of  Health  and  bo  by  iiim  reported  as  usual  to  the  Sec- 
retarv  of  the  State  Board. 
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Notification  of  Pestilential  Diseases. 

It  is  desirable  that  a  law  should  be  enacted  to  compel 
physicians  and  householders  to  report  small-pox,  diphtheria, 
scarlet  fever,  yellow  fever,  measles,  cholera,  or  other  diseases 
which  are  known  to  be  capable  of  multiplying  and  threaten- 
ing the  public  health. 

There  are  some  good  reasons:  The  concealment  of  most 
of  these  diseases  makes  it  possible  for  unwary  or  curious 
people  to  rush  into  danger;  also  concealment  usually  means 
confinement  in  dose  quarters  which  is  detrimental  to  nearly 
every  disease  of  this  character 

Isolation  of  such  cases  and  cautionary  guarding  offers  the 
best  means  of  defense  for  the  community. 

The  only  way  to  get  help  from  the  State  Board  of  Health 
and  from  the  contingent  fund  held  subject  to  the  order  of 
the  Governor,  is  prompt  notification  of  the  facts  to  the  Sec- 
retary of  the  State  Board. 

The  concealment  or  misrepresentation  of  dangerous  or 
pestilential  diseases  has  been  the  prolific  source  of  their 
spread,  and  it  should  be  classed  with  the  criminal  offences 
against  the  State. 

Garbage  Destruction  by  Burning. 

One  of  the  questions  involving  the  cleanliness  and  health 
of  our  towns  is  the  disposal  of  garbage.  Garbage  includes 
all  the  dry  trash  and  cast-off  household  articles,  the  refuse 
of  the  kitchen,  the  contents  of  privy  sinks.  The  old  and 
slovenly  ways  which  have  been  in  vogue  for  years  consisted 
in  casting  the  dry  garbage  to  the  waste  land  in  the  suburbs 
of  towns,  or  to  fill  up  gulleys  and  wet  places  with  it,  thus 
sowing  seeil  for  future  repentance.  The- night  soil  was,  and 
is  carried  to  a  short  distance  from  habitations  and  deposited 
in  shallow  trenches.     Slovenliness  has  been  the  characteristic 
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of  this  disposition  of  the  refuse  of  towns  and  disease  and 
noisome  odors  have  marked  the  places  of  these  deposits. 
Various  plans  have  been  attempted  by  some  of  the  more 
careful  and  prosperous  towns,  but  none  have  been  entire!}'- 
satisfactory. 

We  have  at  last  come  to  a  period  in  sanitary  history  when 
the  attempt  is  being  made  to  destroy  garbage  by  burning. 
Several  years  ago  this  Board  published  a  pamphlet  showing 
the  necessity  and  possibility  of  garbage  disposal  by  burning, 
illustrating  it  with  one  of  the  furnaces  erected  at  the  time. 
Many  points  of  failure  marked  the  earlier  apparatus,  but 
the  development  has  been  gradually  growing  forward  to  a 
stage  of  comparative  success. 

At  the  last  meeting  of  the  American  Public  Health  As.so- 
ciation,  one  of  the  prominent  subjects  was  the  cremation  of 
garbage.  The  announcement  of  the  topic  brought  together 
the  inventors  of  the  furnace,  with  their  apparatus  for  exhi- 
bition, and  a  number  of  sanitarians  from  the  chief  cities  and 
towns  in  the  United  States  and  Canada.  Practical  exempli- 
fications of  the  working  of  the  crematories,  and  a  full 
description  of  the  development  of  the  process  of  cremation  of 
garbage  from  the  earliest  inception  of  the  process,  were 
brought  before  the  Association.  The  North  Carolina  Board 
had  representatives  to  witness  these  processes  in  the  persons 
of  Dr.  H.  T.  Bahnson,  of  Salem,  and  Dr.  Thomas  F.  Wood, 
of  Wilmington. 

We  will  give  a  description- of  these  crematories,  giving 
only  those  which  appear  to  us  to  have  present  practical 
value,  beginning  with  the  Engle  cremator,  one  of  which  is 
in  working  order  in  Des  Moines,  and  another  recently  erected 
in  Milwaukee. 

On  our  way  to  Milwaukee  we  stopped  at  Chicago,  and 
through  the  courtesy  of  Dr.  De Wolfe,  the  able  health  officer 
of  that  city,  we  saw  in  operation  the  garbage  furnace  erected 
in  the  outskirts.  The  garbage  is  brought  from  all  parts  of 
the  city,  and  landed  upon  a  platform  above  the  furnace,  it 
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being  erected  in  the  bed  of  a  stone-quarry,  and  the  garbage 
is  dumped  into  shutes,  which  land  it  at  the  furnace  doors. 
Tliis  garbage  consists  of  everything  usual  to  the  refuse  of  a 
large  city,  except  night  soil.  An  examination  of  the  process 
showed  that  it  was  only  partially  successful,  as  the  smoke 
was  not  burnt  up,  and  the  chimney  emitted  bad  odors, 
W'hich  would  bring  loud  complaints  in  a  population  denser 
than  where  this  was  located. 

The  desiderata,  though,  in  regard  to  the  destruction  of 
garbage,  are  its  complete  reduction  to  harmless  residue,  and 
the  avoidance  of  the  noxious  odors  in  the  process.  This  the 
Engel  furnace  accomplishes. 

By  reference  to  the  cut,  it  will  be  seen  that  the  forward 
end  is  towards  the  left.  "  The  upper  door  shown  in  the 
left  hand  end  opens  into  the  fireplace,  and  the  door  imme- 
diately below  opens  into  the  ash  pit  thereunder.  The  five 
larger  openings  shown  on  the  side  of  the  furnace  midway  of 
its  length,  open  into  the  ash  pit  under  the  grate,  which 
supports  the  garbage  and  other  wet  and  offensive  substances 
wdiich  are  being  burned.  Five  smaller  doors  above  open 
into  the  garbage  fireplace  in  order  to  give  easy  access  thereto 
in  case  it  becomes  expedient  to  stir  or  otherwise  move  the 
garbage  in  the  fireplace  while  being  consumed.  There  are 
also  openings  in  the  rear  fireplace,  and  into  the  pit  under  it. 
Three  angular  valve  handles  operate  the  three  valves  which 
appear  in  the  figure  to  the  left  of  the  rear  fireplace.  The 
two  valves  which  appear  in  the  figure  give  egress  into  the 
chimney  from  the  first  fireplace  and  the  second  fireplace 
respectively.  The  three  covers  on  the  top  of  the  furnace 
close  the  downward  openings  in  the  top  furnace,  through 
which  the  matter  may  be  dumped  upon  the  grate.  (See 
figure  2.) 

Figure  1  gives  the  perspective  elevation  of  the  furnace. 
(See  figure  1.) 

From  what  we  could  gather,  several  of  the  best  patterns  of 
these  crematories  were  about  to  be  consolidated  into  one  im- 
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proved  furnace,  which  would  probably  fulfill  the  demands  of 
the  service  required,  and  that  it  would  be  a  fair  estimate  to 
make  that  a  furnace  lar^e  enough  to  consume  the  garbage 
of  a  town  of  20  000,  probably  including  the  night  soil,  could 
be  built  for  §3,000.  The  expense  of  operating  would  depend 
on  the  cost  of  fuel. 

Another  form  of  the  garbage  crematories  is  a  domestic 
one,  which  is  adopted  for  the  burning  of  the  refuse  of  the 
household,  including  chamber  lye.  It  is  being  adopted  in 
some  cities  with  a  good  deal  of  satisfaction,  and  by  experi- 
mental demonstration  we  can  say  that  it  is  worthy  of  exten- 
sive trial. 

The  mode  of  operation  is  as  follows :  The  garbage  and  matter  to  be 
consumed  are  dumi^ed  upon  the  garbage  grate,  and  a  fire  of  coal  is  made 
in  each  of  the  two  fireplaces  at  the  respective  ends  of  the  furnace.  The 
flames  fi'om  the  rear  fireplace  pass  over  the  garbage,  driving  before  them 
the  steam  and  other  gases  arising  therefrom  into  the  flames  above  the 
forward  fireplace,  where  the  flames  from  the  two  furnaces  meet  and 
mingle.  As  those  mingled  flames  pass  backward  toward  the  chimney, 
they  intensely  heat  the  iron  floor  of  the  garbage  ash-j^it,  and  that 
floor  conducts  heat  upward  toward  the  garbage  above  it,  and  thus 
aids  in  volatilizing  the  liquid  constituents  thereof.  This  operation  con- 
tinues until  the  substances  on  the  garbage  grate  are  reduced  to  a  dried 
condition,  when  the  lower  chimney-valve  may  be  closed  and  the  upper 
chimney-valve  opened  ;  and  thereupon  the  flames  will  pas-s  from  the 
forward  fireplace  above  the  garbage-grate,  and  ignite  the  dried  sub- 
stances resting  thereon,  and  drive  the  jn'oducts  of  the  resulting  com- 
bustion into  and  through  the  flames  above  the  rear  fireplace. 

The  question'"of  economy,  so  far  as  tlie  best  use  of  the 
refuse  of  cities  is  concerned,  is  not  considered  in  the  Engle 
crematory  described  above,  but  only  that  economy  which 
puts  refuse  matter  into  a  harmless  condition.  For  small 
towns  this  question  is  not  an  urgent  one,  the  number  of 
dead  animals  to  be  burned  not  being  great  enough  to  make 
it  worth  while  to  separate  the  fat,  hides,  hoofs,  &c.,  but  in 
the  larger  cities  it  is  a  question  which  will  be  settled,  as  it 
has  been  in  a  crematorv  erected  at  Buffalo. 
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The  follou'iii;^^  description  of  the  crematory  erected  at 
Buffalo,  New  York,  known  as  tlie  Vienna  Garbage  Process, 
I  take  from  tlie  Sanitary  Neivs,  of  25th  December  : 

It  consists  of  a  large  cylinder  or  boiler,  called  the  dryer.  This  is  inside 
a  larger  body  of  the  same  shape,  leaving  a  large  opening  between  the 
two  boilers.  When  the  inner  cylinder  is  filled  with  garbage,  the  cap  Ip 
put  on  the  man-hole  of  the  outer  one,  and  steam  at  250°  Fahrenheit  is 
turned  on  in  the  open  space.  The  garbage  is  submitted  to  the  cooking 
process  for  ^ix  or  eight  hours.  The  vapor  generated  by  the  heat,  and 
acting  upon  the  liquid  portion  of  the  stutT,  is  forced  out  and  into  a 
column  still  containing  perforated  plates  and  filled  with  cold  water. 
The  condensation  is  rapid,  and  it  passes  away  from  the  discharge-pipe 
in  the  shape  of  cool  and  entirely  colorless  water,  having  the  odor  of 
water  in  wiiich  vegetables  had  been  boiled.  The  garbage  is  carried  by 
elevators  from  the  dryers  to  the  floor  above,  where  it  is  dumped  into 
vats,  called  extractors.  When  filled,  the  vats  are  covered  with  iron 
plates,  and  benzine  and  other  cliemicils  are  turned  into  it  from  another 
vat.  This  and  the  steam  heat,  which  is  again  turned  on,  separates  the 
oil  and  grease  from  the  garbage,  the  former  being  drawn  off  at  the 
bottom  of  the  vat.  It  resembles  crude  petroleum,  and  has  little  or  no 
odor.  The  garbage  is  then  taken  from  the  vats  and  conveyed  to  another 
dry-room  with  thin  iron  jlate  floor.  By  this  time  the  substance  is 
reduced  to  about  the  consistency  of  ground  tan-bark,  and  is  odorless.  It 
then  meets  with  a  ready  sale  to  fertilizers.  The  furnace  has  a  capacity 
of  forty-five  tons  of  garbage  per  day.  The  inside  of  the  crematory  is- 
not  at  all  offensive,  and  there  is  no  unpleasantness  about  it. 

What  concerns  us  mo^t,  can  we  enct  those  furnaces  at 
small  enough  cost  to  make  them  available  for  small  towns, 
where  economy  is  a  i)aramount  object?  do  these  furnaces 
really  destroy  without  offensive  exhalation?  We  believe 
the  answer  to  both  questions  can  be  given  in  the  affirmative. 

The  Slaughterinct  of  Aximals  i-'or  Food. 

There  is  not  in  the  Strife  any  law,  either  general  or  local, 
which  gives  to  the  consumer  any  security  that  the  animal 
food  offered  in  our  markets  is  in  proper  condition,  and  there 
is  no  greater  danger  in  communicating  some  forms  of  dis- 
ease than  by  ill-conditioned  meat.     The  description  of  the 
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usual  processes  of  slaughter  and  jjreparation  done  in  some 
of  our  towns  would  disgust  most  persons  with  the  beef  and 
mutton  tliey  eat,  and  poik  would  have  to  be  rejected  as 
absolutel}'  repulsive.  Provisions  against  such  abuses  would 
be  forced  by  the  j-.ublie,  if  it  were  the  fashion  of  our  news- 
paper men  to  "write  up"  tlie  condition  of  our  slaughter 
houses  with  tlie  same  «lisregard  of  private  rights  as  is  shown 
in  some  sections  of  oar  eoiintiy.  Our  [)eople  do  not  know 
what  the  abuses  are,  and  what  are  the  dangers  to  health,  but 
at  no  distant  day  tliis  matter  must  have  .-erious  attention. 

The  dangers  are  all  the  more  apparent,  when  we  examine 
the  record  of  the  counties  in  which  there  exists  hog  cholera 
and  chicken  cholera,  both  diseases,  perhaps,  incorrectly 
named,  still  me;»ning  fatal  j^eslilential  diseases.  The  eating 
of  the  meat  of  such  animals,  although  fortunately  largely 
purified  by  cooking,  can  but  be  disgusting,  and  most  likely 
harmful.  Poultry  is  marketed  in  crowded  coops,  so  many 
of  the  chickens  dying  as  to  create  the  suspicion  that  they 
are  marketed  to  get  rid  of  thorn  he-fore  they  die  on  the  pro- 
ducer's hands 

The  protection  of  the  {)eople  against  such  abuses  is  the 
province  of  the  State,  and  the  State  Board  asks  that  the 
General  Assembly  inquire  into  the  best  means  of  bringing 
it  about.  Model  ahbattoirs  can  be  seen  now  in  all  parts  of 
the  country,  whei-e  food  .-.ninials  are  cared  for,  slaughtered 
economically  >.nd  cleanlily,  to  the  decided  advantage  of  the 
consumer  as  well  as  the  dealei'. 
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TREASURER'S  REPORT. 


1888. 

Jan'y    5  Balance  on  hand  from  1887 -  -  -  -$217  24 

7  Subscription  to  "Sanitarian" $  28  00 

7  Express  on  '•  Bulletin  " 50 

11  Postage  on  '-Bulletin"" 25 

24  Postage  stamps 4  00 

26  "LitlleGem"  Stamp 2  00 

Feb'y    1  Proceedings  National  Board  of  Health,  Meyers  Bros., 

Columbus,  Ohio--- 3  50 

1  Express  on  above 1  50 

1  Postage  on  "  Bulletin" 14 

March  5  "Sanitary  Engineering    and    Building    Record"    for 

Arthur  Winslow 4  00 

13  "  Climatologist'"  subscription,  9  copies 4  50 

14  "  Sanitary  Era"' subscription,  9  copies --  9  00 

31  "  Lomb  Prize  Essays  " 70  00 

31  Salary  Secretary  and  Treasurer 300  00 

April    2  "  Health  of  Nations,'"  P.  Blakiston,  Son  &  Co 8  00 

4  Freight,  3  cases  books.  Concord,  N.  H 3  11 

4  Drayage  on  above -  20 

4  Express  on  "  Bulletin"'  -. 50 

9  Telegram 50 

12  Express  on  wrappers  from  Philadelphia 1  10 

28  Express  on  wrappers  from  Philadelphia 75 

28  Geo.  F.  Lasher,  bill  for  addressed  wrappers 23  25 

19  Postage- -- --  27 

May      4  C.  W.  Yates,  bill  stationery  to  Dr.  John  McDonald..-  11  40 

10  Express  freight  to  Fayette ville  - .  - 1  25 

10  Postage -. 25 

10  Expenses  of  Mr.  J.  L.  Ludlow  to  Fayetteville  meeting  23  70 

10  Expenses  of  Dr.  Thos.  F.  Wood            "                    "  27  80 

10  Expenses  of  Dr.  H.  T.  l^ahnson             "                    "  27  40 

10  Expenses  of  Dr.  Richard  H.  Lewis       "                    "  20  35 

15  The  "Sanitary  News,"  9  subscriptions 13  50 

15  Postage - -  1  00 

21  Dr.  J.  H.  Tucker,  expenses  to  Fayetteville  meeting.-.  33  50 

21  Postage  stamps 1  00 

31  Postage  stamps 1  00 

31  Postage  on  Bulletin -  30 

June     2  Wilmington  Paper  Co.,  bill  for  envelopes,  pens,  &C--.  12  60 

5  Postage  stamps -  -  - ^  00 
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June     7  Postage  stamps $  100 

8  Telegram  to  Wilson  Board  of  Health 83 

8  Expenses  visit  of  D.  Tiros.  F.  Wood  to  Wilson  as  expert  13  35 

11  Telegram  Dr.  Benj.  Lee,  Pliiladelphia 43 

13  Exj^ress  freight  on  box  to  Teacliers'  Assembly,  More- 

lieadCity 2  75 

23  Bill  of  S.  G.  Hall,  printing  and  stationery 13  00 

27  Dr.   J.  W.    Jones,   expenses  to  Teachers'   Assembly, 

Morehead 31  75 

37  Dr.  J.  B.  Lindsley,  for  volume  13  Transactions  Am.  P. 

H.  Association 5  00 

27  Postage  on  ' '  Bulletin  " 25 

30  Salary  Secretary  and  Treasurer,  for  2d  quarter  1888.  _  -  300  00 
30  Expenses  J.  L.  Ludlow,  visit  of  inspection  Eastern 

Insane  Asylum 33  65 

July      6  Express  on  "Bulletin" -.  50 

6  Expenses  Dr.  Rich'd  H.  Lewis  to  Teachers'  Assembly, 

Morehead 20  65 

6  Postage  and  wrappers  on  '*  Care  of  the  Eyes,"  mailed 

by  Dr.  Richard  H.  Lewis 50  00 

9  Postage 30 

15  Box  rent,  post  office 1  50 

18  Expenses  Dr.  J.  H.  Tucker,  visit  inspection  to  Eastern 

Asylum  for  the  Insane -  19  00 

19  Stamps I 1  00 

23  Bill  Wilmington  Paper  Co. ,  for  stationery 4  50 

25  Postage 1  00 

Aug.     7  Postage 25 

10  Express  on  "  Bulletin  "  .  - 50 

10  Bill  of  Branch  &  Lamb  for  microscope 84  00 

Sept.5-8  Telegrams  to  arrange  for  Jacksonville  refugees 8  54 

8  Telegrams,  as  above 1  58 

17  Telegrams,  as  above 1  89 

17  Postage 50 

18  Telegrams 1  83 

30  Salary  of  Secretary  and  Treasurer,  for  3d  quarter  1888  300  00 

30  Express  on  ' '  Bulletins  " 50 

Oct.     17  Expenses  of  Dr.  W.  J.  Love  as  an  expert  to  investigate 

the  reported  case  of  yellow  fever  near  Burgaw 50  00 

19  Postage  on  Bulletin  " 35 

19  Express  on  ' '  Bulletin  " 50 

22  Telegrams  to  Hendersonville 1  45 

Nov.     6  P.  Blakiston,  Son  &  Co.'s  bill 4  80 

10  Express  on  Pennsylvania  Health  Reports  to  members 

of  Board - 2  60 
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Nov.    10  Express  on  "  Bulletin  " $  50 

30  Expenses  of  Dr.  II.  T.  Bahnson  as  delegate  to  the  Am. 

Public  Health  Association  at  Milwaukee,  Wis 105  00 

30  Expenses  of  Dr.  Thos.  F.  Wood,  as  above 105  00 

Dec.    17  Postage  on  "  Bulletin" 39 

17  Express  on  "  Bulletin  " 50 

18  D.  Appleton  &  Co.'s  bill 3  75 

18  Stamps 1  25 

27  Postage  on  "  Bulletin  " 28 

31  Office  rent,  twelve  months 60  00 

31  Salary  for  4th  quarter.  Secretary  and  Treasurer 300  00 

31  Fuel 3  00 

31  Harper  Bros. 's  biU ---  6  00 

31  Am.  Public  Health  Association 5  00 

$3,170  57 
1888. 

Jan'y    5  Balance  on  hand  from  1887 $  217  24 

5  Warrant,  1st  quarter 500  00 

April  12  Warrant,  2d  quarter 500  00 

Aug.     3  Warrant,  3d  quarter 500  00 

Oct.     17  Warrant,  4th  quarter 500  00 

$2,217  24 
2,170  57 

Balance  on  hand $     46  67 
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SECOND    BIENNIAL    EEPOET 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  JANUARY,   1887. 
FROM  FOUR  TOWNS. 


Causes  of  Death. 


Accident . . 

Apoplexy .... 

Brain,  congestion  of 
Brain,  softness  of 
Bronchitis,  acute. 
Consumption 
Convulsions     .... 
Cholera  Infantum 

Debility   

Dropsy 

Dysentery    .  _ . 

Fever,  congestive 
Gastro-enteritis 
Heart,  disease  of 
Lungs,  congestion  of 
Meningitis,  spinal 

Measles 

Old  age 

Paralysis 

Pycemia 

Still-born 

Spasm 

Teething... . 

Tetanus  traumatis 
Womb,  rupture  of 
Pneumonia ... 


Total  by  towns 


Towns. 


Population. 


W. 


I  Total. 


Wilmington 8,000 

Charlotte. 6,000 

Asheville 4,500 

Favetteville , J  2,500 


13.000  21,000 
5.000  11,000 
1,500 
1,800 


I'emporary   annual 
death  rate  per 
1,000. 


W.        C.      Total. 


6,0001   21.3 
4,3001  24.0 


16.5      26.8  !  22.9 

10.0      19  2  j  14.2 

64.0  m.o 

13.3  i  19.5 
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MORTUARY  REPORT  FOR  FEBRUARY,  1887. 

FROM  FOUR  TOWNS. 


Causes  of  Death. 

Wil- 
mingt'n 

Char- 
lotte. 

Fayette- 
ville. 

Totals 
by  Races 

W. 

C. 

W. 

C. 

w. 

C. 

W. 

C.  W. 

C. 

Brain,  congestion  of 

1 

i 

1 

Bronchitis,  capillary      ,           ..    

2 
1 

2 

Consumption  .  -  . . 

Chnlerq    infantum 

- 

1 

l' 

4 
'l 

3 

l" 

1 

"1 

1 

2  1  4 

...;  1 
1  2 

8 

Convulsions .- 

1 

Debility    -  ^ 

2 
1 

i 

1 

2 

Dropsy 

1 

Dysentery \.. 

Fever,  tvpho-uialarial 

i' 
1 

r 

2 

1 

1 

1 

- 

... 

... 

1 
3 
1 

Fever,  typhoid 

Heart  -disease    ..   

1 

1 

Inanition.    .. 

2 

2 

2 

Jaundice,  obstructive 

1 

1 

Liver  cinhosis  

1 

1 

Laryngismus  stridulus   . .   . .    

... 

r 

1 

"i' 
1 

4 

1 
5" 

1 

Lungs,  congestion  of 

Measles      

... 

1 

h 

Meningitis,  cerebro-spinal 

Old  age . 

1 

1 

! 

1 

1 

2 

Pneumonia 

2 

2 

1 

3 

3 

Pneumonia,  typhoid 

Rheumatism   

1 

1 

1- 

Still-born 

8 

... 

l" 

3 

Spasm ... 

1 

Tetanus _ ! . . . 

1 
1 

1 

Tabes  Mesenterieus . .   .- 

1 

Whooping-cough 

2 

2 

Accident 

1 

19 
3 

8 

2 

12 
0 

11 

1 

Total  by  towns  ... 

4 

0 

11 
J 

3 

2   26 

)           7 

44 
0 

Towns. 

Population. 

Temporary  annual 
death  rate  per 
1,000. 

W. 

C. 

Total. 

W.        C. 

Total. 

Wilmington 

8.000 

12,000 
5,000 
1,500 
1,800 

20,000 

11,000 

6,000 

4,300 

6.0      19.0 
16.0      28.8 

29.3  88.0 

14.4  13.3 

13.8 

Charlotte  

Asheville 

Fayetteville 

6,000 

4.500 

2,500 

21.7 
44.0 
13.9 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  MARCH,  1887. 

EROM  SIX  TOWNS. 


Causes  of  Death. 

^1 

i 
1 

6 

03  0 

u 

6 

1  ^ 

W. 

2 

C. 
6 

w. 

2 

c.  w. 

C. 

9 
2 

W. 

1 

3 

w. 

7 

C. 
6 

W. 

1 

c. 

w. 

17 

C. 

Pulmonary  diseases. . . 

4 

4 

28 
2 

1 

--- 

1 

1 
1 
1 
1 
4 

1 

Scarlet  fever 

Typhoid  fever _ . . 

1 

1 

... 

--- 

1" 

1' 

... 

2" 
1 

i 

... 

3' 

Paralysis 

2 

i" 

4 

1 
11 

25 

... 

... 

1 

1 
1 

still-born  ... 

Accident 

1 

1 
3 
6 

3 

2" 

9 

i 

7 

13 

i' 
2 

4" 

8 

8 

9 

2 

3 

'2" 
5 

2 

'7 
26 

10 

1 

Other  causes 

2 
10 

21 

68 

Totals  by  towns  . . 

35 

15     1      20 

10 

17 

7    ;   104 

Towns. 


Population. 


jTemporary  annual 
death  rate  per 
1,000. 


W. 


C.     I  Total.    W. 


C.      Total. 


"Wilmington  8,000l  12,000  20,000      1.5 

Raleiffh  8,000    7.000  15.000      9.0 

Charlotte 6,000    5,000  11,000    14.0 

New  Berne* | 

Asheville 4,500    1,500    6,000    21.3 

Favetteville 2.500    1,800'   4.300      9.6 


72.0 
33.3 


*Population  not  given. 


25.0  i  21.0 
15.4  j  12.0 
31.2      21.8 


34.0 
19.5 
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MORTUARY  REPORT  FOR  APRIL,  1887. 

FROM  FIVE   TOWNS. 


Causes  of  Deaths. 

c3 

Wil- 
ming- 
ton. 

Ashe- 
ville. 

Fayette- 
ville. 

Cha- 
lotte. 

i 
.2 

Totals 
by  Races 

w. 

c. 

W. 

C. 

w. 

1 

c.  w. 

C. 

W. 

C. 

W. 

c. 

W. 

C. 

Typhoid  fever 

1 
1 

1 

2 

1 

Scarlet  fever    -  - 

■-- 

..1 .. 

■" 

1 

Malarial  fever 

j 

3 

... 

... 

-- 

3 

1 

Diphtheria 

' '  \ 

Whooping-cough  . 

1 1 

1 

Measles    

3"i  6' 
5     1 

1 

... 

"4 

"i 

2 

7 
1 
3 

2 

Pneumonia 

1 
1 

11 
2 

11 

10 

Consumption 

i  ;... 

1 

i" 
"1 
i 

... 



8 

Brain  diseases 

Heart  diseases 

... 

... 

5 

... 

3 
6 

Neurotic  diseases 

1 
1 
9 

r 

'i\'.'.'. 

1 

1 

Diarrheal  diseases  . . . 

"2" 

.  _ 

Q 

2 

All  other  diseases 

2 

1 

14 

Accident       

..  .^.-- 

1 

Suicide      

StiU-born       

1 

9, 

4     1 
10     3 

.qo    10 

--.;... 

2 

3 

7 

37 

7 

Under  five  years 

2 

7 ;  4 

4   13 

20 

3     1 

3 

11 

12 
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Totals  by  towns  . 

6            A^            1 

3            4 

23 

1 

94 

Reporter. 


TOAVNS. 


Population. 


jTemporary 
annual  death 
rate  per  1,000. 


W. 


C. 


Dr.  R.  D.  Hancock 
Dr.  F.  W.  Potter    .. 
Dr.  W.  L.  HilUard 
Dr.  J.  A.  Hodges . . 

Dr.  James  McKee. 


Total. 


W.    C.   Tot. 


New  Berne*.. i   3,000'  4,000    7,000    8.0 
Wilmington*.    9,900  13,500  23,400  15.8 

Asheville 5.625    l,875l   7,500  21.3 

Favetteville..    2.500    1,809,  4,300    4.8 

.Charlotte i   6,000    5,000111,000  22.0 

iRaleight    i .1 L.   . 


39.0  25.7 
26.6  22.1 


19.1 
40.0 


20.8 
19.5 


28.81  25.1 


*Estiinate  based  on  basis  of  4^  of  population  to  each  registered  voter. 
fNo  report. 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  MAY,  1887. 

FROM   SIX  TOWNS. 


Causes  of 
Death. 

<D 

3 

■  ^ 
a>:=l 

<1 

u 

a 
Q 

a 

si 

Fayette- 
ville. , 

Wil- 
mingt'n 

New 
Berne. 

Ral- 
eigh. 

Totals 
by  Races 

w. 

C. 

W. 

C. 

W. 

C. 

W. 

C. 

W. 

C. 

1 

... 
... 

W. 
"2 

C. 



8 

W. 

C. 

w. 

"i' 

2' 

2 

3 

3 

4" 

is' 
9 
2 

3' 

10 

51 

C. 

Typhoid  fever  . . . 

1 

Scarlet  fever 

Malarial  fever  . . . 

... 

... 

... 

... 

... 

... 

... 
1 

i 

Diphtheria 

Whooping-cough 

... 

... 

i 

i' 

1 
1 

1 

T 

... 

... 

10 

Measles     

1 

6 

2 
2 

Pneumonia 

"i 

1 

- 
2 

2" 

4 

... 

1 
5 

9, 

Consumption 

Brain  diseases  . . . 

--- 

4 

... 

16 
1 

Heart  diseases  .  _ . 

u' 

4 

1 

2 

6 

1 

'i' 

2 

'2 

... 

i 

'2 

'1 
"2 
4 

1 
1 

"i' 
2 

3 
2 

i" 

7 

1 

Neurotic  diseases 
Bowel  diseases  . 

3 

6 

7 

23 

... 

1 

... 

1 
11 

All  other  diseases 
Accident 

3 

1 

"3" 
5 

4 

... 

16 
9 

Suicide 

1" 

10 

— 

— 

1 

Still-born 

1 

2 

7 

's 

6 

'4" 

4 

1 

Under  iive  years. 

16 

15 

17 
79 

Totals  by  towns . . 

i 

!1 

13 

8 

6 

a 

iO 

~ 

A 

.  . . 

120 

Reporter. 

Towns 

Population. 

Tenaporary 
annual  death 
rate  per  1,000 

W.         C. 

Total. 

W. 

C. 

Tot. 

J.  Scarr 

Dr.  N.  L.  Hilliard 

Dr.  N.  M.Johnson 

Dr.  J.  A.  Hodges 

Dr.  F.  W.  Potter 

Dr.  James  McKee 

Charlotte  ... 

Asheville 

Durham 

FayetteviUe  .. 
Wilmington.. 
Raleigh* 

6,0001   5,000 
4,611;   2,607 
3,500!   2,500 
2, .500,    1,800 
9,900  13,500 

11,000 
7,248 
6.000 
4,300 

23,400 

32,0 

18.1 

13.7 

9.6 

8.5 

36.0 
27.6 
19.2 
26.1 
20.4 

33.8 
21.5 
16.0 
16.8 
15.4 

S.  Fulcher,  City  Clerk 

New  Berne . . . 

2,413    5.929 

8.342 

24.9 

39.3 

34.5 

*No  report  received. 
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MORTUARY  REPORT  FOR  JUNE,  1887. 

FROM   FIVE  TOWNS. 


Causes  of 
Death 

Ashe- 
ville. 

1  ® 

'-1 1^ 

CO  0 

0 

Dur- 
ham. 

Wilm'g- 
ton. 

ll 

1'" 

«  0 

W. 

C. 

w. 

C. 

W. 
1 

C. 

w. 

C. 

W.  C. 
...    2 

W. 

C. 

W. 

c. 

w. 

1 
1 

c 

Typhoid  fever. 

1 

... 

8 

Scarlet  fever ' . . 

1  1   ■- 

:: 

... 

-- 

-■ 

Malarial  fever      i 

Diphtheria ...   . 

Whoofjing-cough    1      1 

1 

1 

2 

Measles                  j  . . 

Pneumonia             I  . . 

... 

Consumption '  8 

Brain  diseases ...    1 
Heart  diseases         1 

'9' 



"2 

1 

12 
2 

3 

1 
3 

... 

1 

1 

1 

1 
1 
2 

-- 

— 

4 
3 
8 
1 
29 
10 

7 
1 
5 

Neurotic  diseases 

Bowel  diseases    .'10 
All  other  diseases   4 

12 

3 

1 

1 

4 

4     4 
3     5 
...    1 

-- 

80 
5 

Accident '... 

... 

1 

Suicide    ...  ; 

Still-born 

1 

-•- 

1 

4 

r~ 

2     4 

8 

21 

5 

Under  five  years.      12 



Totals  by  towns  . 

1 

20  1  11 

18  1  19    4  1  3 

3|4 
7 

12  1  21 

1-    -1   - 

46    59 

31 

37           7 

83 

105 

'- 

— 

Reporter. 

Towns. 

Temporary 
Population.         annual  death 
^ateper  1,000 

W. 

C. 

Total.:  W.  C.    Tot. 

'        i        i 

Dr.  W.  L.  Hilliard 

J.  Scarr 

Dr.  N.  M.  Johnson 

Dr.  J.  A.  Hodges 

Dr.  F.  W.  Potter 

Asheville 

Charlotte  ...\ 

Durham* 

Favetteville  .. 
Wilmington . 
New  Berne** 

4,641 
6,000 
3.000 
2.500 
9.900 

2,607 

5.000 

2.500 

1.800 

13,500 

7.248  51.7' 50.61 51.3 

11.000  38.0  45.6  41.5 

5..500  16.0  14.4  15.3 

4.300  14.4  30.0  19.5 

23,400  14.5  18.7i  17.0 

Raleigh** 

:::::j::::i:::.i:::: 

*Dr.  Johnson  doubts  correctness  of  this  report. 
**No  report  received. 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  JULY,  1887. 

FROM  SIX  TOWNS. 


Causes  of 
Death. 

CO 

< 

Char- 
ville. 

a 

a 

0)1=! 

t 

5, 

l-l 

a 

6 

1 

w. 

C. 

W. 

C. 

w. 

C. 

W. 

C. 

W. 

c. 
1 
i 

W. 

c. 

w. 

1 

C. 
1 
1 

w. 

5 
"2 

C. 

Typhoid  fever. 
Scarlet  fever  .. 
Malarial  fever 

3 

1 

1 

2 

1 

5 

... 

... 

1 

2 

3' 

Diphtheria 

Who'p'g-cough 
Measles 

1 

Pneumonia 

Consumption . . 
Brain  diseases 

— 

... 

... 

1 

'i 

... 

i' 

2 
1 

... 

... 

3 
3 

1 
1 
3 

8 
4 

9. 

... 

1      1 
2 

2 
4 
1 
4 
10 

5 

Heart  diseases 

9 

Neurotic  dis'es 

3 

2 

1 

2 
5 

1 

9, 

Bowel  diseases 

1 

3 
1 

1 

4 
4, 

... 

... 

2 
4 

1 

2 
6 

12 

15 

1 

10 

All  other  dis'es 
Accident 

2 

--- 

2 

22 

1 

Suicide 

1 

1 

1 

Still-born 

2 

3 

2 

4 

Under 5    years - 

4 

1      3 

3 

10 

11  1  4 

I     1 

3  1  3 
6 

1|3 

16  1  25 

..  1  .. 

17  1  18' 55  1  74 

Totals  by  towns 

1 

5 

1 

8 

4 

4 

1 

35 

129 

Reporter. 


Towns. 


Dr.  W.  L.  Hilliard. 

J.  Scarr 

Dr.  N.  M.  Johnson  . 
Dr.  J.  A.  Hodges  .. 
Dr.  F.  W.  Potter  .. 
Dr.  Jas.  McKee 


Asheville . . . 
Charlotte  .. 

Durham 

Fayetteville 
Wilmington 
Raleigh 


Population, 


W. 


4.641 
6,000 
4.500 
3,500 
9,900 
8.000 


C. 


Total. 


2.60' 
5,000 
2,500 
1,800 
13,500 
7.000 


Temporary  . 
annual  death 
rate  per  1,000 


W. 


7,248  28.4 
11,000116.0 


Tot. 


18.4  24.8 
24.0  19.6 


7,000110.7114.4  12.0 

4,300l  4.8120.0  11.2 

23,400'18.3|23.1  31.0 

15,000l37.0'39.l'28.0 


NORTH    CAROLINA    BO.A.R1)    OF    HEALTH. 
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MORTUARY  REPORT  FOR  AUGUST,  1887. 

FROM  SIX  TOWNS. 


Causes  of 

<! 

.  ® 

eS  O 
O 

a 

u 

Q 

Fayette- 
ville. 

Wilm'g- 
ton. 

c 

i 

Totals 
by  Races 

W. 

C. 

w. 

C. 

W. 

C. 

W. 

C. 
1" 

W. 
2 

C. 

w. 

C. 

w. 

2 

C. 

1 

W. 

5 
2 
3 
9 

C. 

Typhoid   fever. 
Scarlet  fever... 
Malarial  fever. 

Diptheria 

Whoop'g-cough 

Measles  

Pneumonia    . . . 
Consumption  . . 
Brain  diseases . 

3 

... 

---. 

1 

... 

... 

2 

1 

1 

... 

... 

I 

2 
2 

8 

... 

... 

1 

1 

4 

2 

5 

1 

1 

3 

1 

3 
2 

1 
1 

1 

3 

4 

2- 

... 

1 

] 

4 
1 

1 

2 

2 

1 

3 
2 
9 

1 

5 

Bowel  diseases . 
All  other  dis'es. 

2 

1 

2 

1 

2 

'2" 

2 
4 

1 

1 
1 

1 
'2 

... 

... 

1 
2 

2 
3 

6 

7 
2 

11 

18 

Suicide 

Still-born 

1 



1 

— 

— 

6 

1 

2 

7 

Under  5  years.. 

3 

-- 

-- 

.. 

-- 

10 

13 

6 

2 

5 

14 

6 

6 

6 

5 

9 

27 

-- 

13 

14 

42 

61 

Totals  by  towns 

8 

19 

12 

11 

36 

.- 

27 

1( 

)3 

Reporter. 


Towns. 


Population. 


W.         C. 

Dr.  W.  L.  Hilliard . .  Asheville 4.641  2,607 

J.  Searr ...Charlotte 6,000  5,000 

Dr.  N.  M.  Johnson . .  Durham ,  4.500  2,500 

Dr.  J.  A.  Hodges  . . .  Fayetteville 1  2,500  1  ;800 

Dr.  F.  W.  Potter  . . .  Wilmington I  9,900  13,500 

Dr.  Jas.  McKee iRaleigh !  8.000  7.000 


Temporary 
annual  death 
irate  per  1,000 


Total. :  W.    C.  'Tot. 


7,248  15.5'    9.2  13.2 

11,000  10.0  33.6  20.7 

7,000  16.0  28.8  20.6 

4,300  28.8  33.3  30.7 

23,400  21.0;  24.0  18.5 

15.000:19.51 24.0' 21.6 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  SEPTEMBER,  1887 

FROM  SIX  TOWNS. 


Causes  of 
Death. 

< 

CS    O 

a 

CO 

3 

Q 

Fayette- 
ville. 

in 

s 

2 

0) 

25 

Totals 
by  Races 

W.  C. 

W.  ;C. 

W. 

C. 

W. 

C. 

w. 

C. 

w. 

C. 

W. 

C. 

W. 

C. 

Typhoid   fever. 

2\... 

1  i  3 

3 

4 

6 

Malarial   fever 

... 

3 

2 

11 

2 

3 

1 

3 

12 

5 

Diphtheria 

...\   -  - 

9 

■"-; 

13 

Who"ing-cough 

--- 

... 

Pneumonia 

1 
2 

--- 

... 

1 

- 
1 

1 
l' 

1 

3 

1 

3 

9. 

Consumption  .. 

1 
2 

5 
6 

— ;  — 
.j 

3     8 
3     7 

Heart  diseases 

1 

.    3 

1  1  1 

2     4 

Bowel  diseases 

3 

1 

5 

2 
1 

1 

1 

•  ■!  1 

2" 

-- 

3 
5 

2 

3 

1 

6 

8 

5 
10 

10 

14 

Accident 

23 

G  23 

1 

...|     . 

...  1 

2 

42 

..-■.- 



- 

3 

5 

13 

13 

9     5 

4 

9 

5 

4 

15 

21 

51   94 

Totals  by  towns 

14 

13 

9 

18 

55 

36 

145 

Under  5  years  . 

7 

. 

7 

Reporter. 

Towns. 

Population. 

Temporary 
annual  death 
rate  per  1,000 

W. 

C.     JTotal. 

W. 

C. 

22.8 
22.3 
19.2 
8.6 
36.1 

37.2 

Tot. 

Dr.  W.  L.  HiUiard.. 

Dr.  J.  Scarr    

Dr.  N.  M.  Johnson 
Dr.  J.  A.  Hodges... 
Dr.  F.W.Potter.... 

Asheville 

Charlotte 

Durham     ... 

Favetteville 

Wilmington 

New  Berne* 

4,641    2.607    7,248 
6.000;   5.000  11.000 
4,500!   2,500    7,000 
2.500;    1,000    4,300 
9,900l  13,500  23,400 

28.1 
79 

13.2 
2.4 

15.6 

51.6 

22.9 
15.2 
14.4 
5.0 
27.6 

Dr.  Jas.  McKee 

Raleigh 

8,000  7,666:  i"5,66o 

28.8 

No  report  received. 


NORTH    CAROLINA    BOARD    OF    HEALTH. 
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MORTUARY  REPORT  FOR  OCTOBER,  1887. 

FROM  SIX  TOWNS. 


Causes  of 
Death. 

Ashe- 
ville. 

Char- 
lotte. 

a 

5  '^ 
Q 

Wil- 
niingt'n 

New- 
Berne. 

00 

X    0 

W. 

C.  W. 

C. 

1 
1 
1 

W. 

1 

C. 

w. 

2 

1 

1 

C. 

2" 

2 

W. 
i 

2 

C.  W. 

C. 

W. 

C. 
1 

w. 

3 

1 
3 
5 

"4' 

4 

1 

1 

3 

3 
14 

5 

2 
49 

C. 

Typhoid  fever . . 

1 

8 

1 

3    ... 

'3 
'2 

i 
2" 

i 

3 
5 

"1 

16 

6 

Diptheria    1 

Whoop"g-cough|     - 
Measles         -  - 

3 



3 

i 

2 

... 

... 

■- 

... 

... 

i" 

3 

Consumption  . .  1  - 

... 

... 

4 

5 
1 
2 
1 
1 
6 
1 

"2 

10 

1 
2 

1 

Heart  diseases  .;  1 

...  i 

6  3 
...    1 

"l    .'-'. 

7  4 

2 

8 

16 

l' 
2' 

7 

... 

... 

... 

... 

... 

3 

1 

1 

3 
4 

4 

1 
5 

2 

1 

10 

8 

All  other  dis'es. 

Accident 

Suicide ... 

Still-born 

1 

... 

— 

7 

1 

2 

28 
1 

3' 

Totals  by  towns 
Under  5  years. 

8 

1 

23     .. 

...  18 

71 

15          20 

11 

9 

33 

34 

120 

5 

3 



7 

Temporary  annual 

Population. 

death  rate  per 

Reporter. 

Towns. 

i 

1,000. 

W. 

C. 

Total.  • 

w. 

C. 

Total. 

Dr.  W.  L.  Hilliard 

Asheville  ... 

4,641 

1            ] 
3.607 ■  7.248: 

17.2 

26.8 

20.7 

Dr.  J.  Scarr 

Charlotte  . . . 

6,000     .5.000  11.000 

6.6 

32.0 

18.1 

Dr.  N.  M.  Johnson. 

Durham    . . 

4,. 500     2,500    7.000 

15.5 

16.0 

13.7 

Dr.  J.  A.  Hodges 

Favetteville 

2,500:   1,800    4.800 

16.0 

27.7 

20.9 

Dr.  F.  N.  Potter... 

Wilmington 
New  Berne*. 

9,900  13,500  23,400 

11.1 

17.3 

14.1 

Dr.  James  McKee  . 

Raleigh . 

8,000    7.000  15.000 

22.5 

22.8 

22.0 

^No  report  received. 
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SECOND    BIENNIAL    REPOET 


MORTUARY  REPORT  FOR  NOVEMBER,  1887. 

FROM  EIGHT  TOWNS. 


Causes  of  Death 

1  ^ 

< 

o5 
O 

u 
Q 

.00 

'S 

IS 

p 
3 

1 

a 

,    be 

^1 

01 

xn    0 

0  >, 

w 

C 

w 

C 

W  C 

W 

C 

w 

1 

3 

2 

2 

l' 
6 

1 
16 

C 
1 

1 

1 
1 
4 
1 
1 

4 

14 

W 

C 

W 

2 

i 

C 

"5 

"2 

6 
2 
3 
3 
1 
5 

"' 

27 

W 

C 
"2 

3 

W 

4 

'i" 

3 

11" 

7 

'3 

C 

Typhoid  fever 

Scarlet  fever 

Malarial  fever . . . 

Di])htheria . 

Wliooping  -  cough 
Measles 

... 

1 

1 

1 

9 

-- 

1 
1 

3 

"l 
2 

3' 

6 

1 
1 

2 
4 

'7 

2 
1 

1 

1 
3 

1 
1 
1 
1 

8 

l" 

l' 

2 

i 
1 

2 
1 

3 

2 

1 

1 
1 

"i" 
'i' 

10 

" 

Pneumonia    ..... 
Consumption  . . . 
Brain  diseases  . . 
Heart  diseases  . . . 
Neurotic  diseases  . 

2 

1 

6 

13 

8 

5 

Bowel  diseases . . . 
All  other  diseases 
Accident 

'§" 

1 
2 

"r 

6 

'3' 

'4 

14 

1 

Suicide    

Still-born.- 

2 
8 

3 

1 
10 

"4" 

47 

1 

72 

Totals  by  towns.. 

10 
4 

14 

5 

2 

10 

30 

4        37 

13 

119 

Under  5  years  . . 

4 

10 

Temporary  annual 

Population. 

death  rate  per 
1,000. 

Reporter. 

Towns. 

. 

W.        C. 

Total. 

w.      c! 

Total. 

Dr.  W.  L.  Hilliard. 

AshevUIe  .. . 

4,641  ;  2.607 

7.248 

20.6 

9.20 

16.5 

Dr.  J.  Scarr 

Charlotte    . . 

6,000  :  5,000 

11,000 

12.0 

19.2 

15.3 

Dr.  J.  A.  Hodges 

Fayetteville . 

2,r,00  :  1,800 

4,300 

9.6 

20.0 

13.9 

Dr.  N.  M.  Johnson. 

Durham 

4,500  ,  2.500 

7,000 

16.0 

19.2 

17.1 

Dr.  James  McKee. 

Raleigh 

8.000  1  7,000 

15.000 

24.0 

24.0 

24.20 

Dr.  J.  M.  Baker  . . . 

Tarboro 

1,300     1,200 

2,500 

9.2 

30.0 

19.2 

Dr.  F.  H.Potter... 

Wilmington 

9,900  13.500 

23,400 

12.1  i   24.0 

18.9 

S.  Fulcher,CitvCl'k 

New  Berne  . 

2,000  !  5,000 

7,000 

18.0  1   24.0  1   18.5 

XORTH    CAROLINA    BOARD    OF    HEALTH. 
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MOETUARY  REPORT  FOR  DECEMBER,  1886. 

FROM  NINE   TOWNS. 


Causes  of 
Death. 

,   6 

< 

Char- 
lotte. 

Q 

'S 

s 

Wil- 
mingt'n 

a5 
c 

1^ 

Wash- 
ington. 

p 
.'  0 

H 

CO 

w 

C 

W 

C 

W 

C 

w 

C 

w 

C 

W 

C 

W 

c 

W 

C 

1 
WiC 

w 

C 

Typh'dfevT 
Scarlet  fev'r 
Malar'l  fev'r 

1 

"2" 

"i' 
1 

"7" 

"i' 

13 

1 
"2 

'i' 

"i 

1 

'i 

i 
4 

'i' 
1 

i' 
3 

1 

'i 
'i 

4 

'2 

1 

'i' 

1 

5 

"2 
1 

1 

'8 

"2 
14 

1 
"2 

1 

"l 

"\ 
3 

i 
"2 

"\ 

9 

--- 

-- 

1 

1 

1' 
1 

"7" 

5 
5 

1 

2 

2 

17 

'2 



40 

9 

i 

"2 

1 

2' 

... 

-- 

'3 

Diphtheria . 
Wh"p"gc'gh 
Measles    ... 
Pneumonia 

— 

-■ 

;;; 

" 

1 

'i 

6 

Cons\impfn 
Brain  dise^^ 

2 
3 

'5" 

16 

"\ 
3 

1 

i' 

"i' 
5 

"i" 

1 
"i 

— 

9 
9 

Heart  dis"e.s 
Neurotic  dis 

'2 

6 

"2" 
4 

2 

'2 
4 

"1 
2 

1 
1 

Bowel  dis"es 
Alloth"rdis. 
Accident  .. 

Suicide 

Still-born 

1 

"1 

3 

31 

2 

1 
9 

Totals  by 
towns 

10  24 

T 

2 

1 

1 

71 

19 

12 

6 

■     7 

1) 

34 

14 

3 

2 

111 

Under  5  y'rs 

7 

8 

3 

8 

11 

1 

1 

— 

.- 

89 

Reporter. 


Towns. 


Population. 


(Temporary 
annual  death 
rate  per  1,000 


W.        C. 


Total.  W 


Dr.  W.  L.  Hilliard lAsheville... 

Dr.  J.  Scarr _  iCharlotte  . . 

Dr.  N.  M.  Johnson iDuiham 

Dr.  J.  A.  Hodges iFavetteville 


Dr.  Jas.  McKee.-- 

Dr.  F.  W.  Potter 

S.  Fulcher,  Citv  Clerk. 

Dr.  S.  T.  Nicholson 

Dr.  J.  M.  Baker 


Raleigh 

Wilmington 
Newbern  . . . 
Washington . 
Tarboro 


4.641 
6.000 
4.500 
2..500 
8.000 
9,000 
2.000 
2,400 
1.300 


2.607 
5.000 
3,000 
1.800 
7,000 
14.000 
3,000 
1,600 
1.200 


7.248  33.6 

11.000    8.0 

7..500    5.3 

4.300  14.4i 

15.000    7.5; 

23.300  13.3| 

5.000  30.0i 

4.000    5.0 

2.500]   9.3' 


C.  JTot. 

27.6  31.4 
19.2  13.1 
16.0  9.6 
26.6  19.5 
24.0  15.1 
20.6  17.7 
36.0  33.6 
15.0  9.0 
10.0    9.6 


64 


SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  JANUARY,  1888. 
FROM   TEN  TOWNS. 


Causes  of 
Death. 

i 
< 
W 

C 

w 

6 

1 

c 

3 
P 

w 

a 

C 

w 

"i 

pi 
c 

1 

1 
2 

2 

6 

0 

'o 
w 

1 

1 

] 

c 

c 

1 

1 

2 
5 

w 

1 

1 

2 

1 

eg 

<u 

c 

3 
2 

2 
3 

10 
2 

5 

i 

w 

3 

1 
1 

3 
3 

11 

2 

c 

1 

4 

4 

3 
2 

1 

15 
6 

< 

c 

& 

W 



'l 

1 
] 

3 

3 

2 

t 

-1 

c 

• 

CO 

W 

1 
1 

1 

1 

i 

5 
t 

S 
c 
3 

1 

4 
) 
5 

3 
1 
w 

o 
c 

GO 

o 

w 

1 

IB 
26 
3 
1 
9 
1 

2 
3 
5 

1 

4 

64 
14 
2 

1 

c 

Accident ... 

All  other  diseases 
Brain  diseases. . 
Bowel  diseases  . 
Diphtheria 
Consumption  . . . 
Malarial  fever.. . 
Measles    ........ 

1 

2 

•32 

2 

5 
6 

1 

1 
1 

2 
3 

1 

2 

1 

1 
1 

2 
2 

..i 
410 
1  .. 

27 
..    1 

.'.    1 
..    1 
..    2 

!i    2 

6  24 
30 

7 

27 

6 

1 

20 
6 

Heart  diseases  .  _ 
Neurotic  diseases 
Pneumonia     .  .   . 
Scarlet  fever  .. . 
Typhoid  fever.. . 
Suicide  . .   . 

"l 

1 

i 

i 

5 
2 

)  . 

"i 

1 

4 
1 
] 

2 
4 
9 

Still-born    

Whooping-cough 

Totals  by  towns . 
Under  five  years. 

1 
4 

13 
I 

1 

3 

1 

2 

9 
2 

S 

1 

7 
1 

F 

3 

85 
9 

8_ 

Temporary  annual 

Population. 

death  rate  per 

Reporters. 

Towns. 

1.000. 

W. 

C. 

Total. 

W. 

C. 

Total. 

Dr.  H.  B.  Weaver. 

Asheville  . 

5,000 

3,000 

8.000 

67.3 

52.0 

61.5 

Dr.  J.  Scarr 

Charlotte  .. 

6,000 

5,000:11.000 

6.0 

26.4 

15.3 

Dr.  N.  M.  Johnson, 

Durham  . 

4,000;    3,5001    7,500 

21.0 

17.1 

19.2 

Dr.  J.  A.  Hodges  . 

Favetteville 

4,500i    2,500 

7.000 

10.7 

28.0 

17.1 

.   ,  Mayor     . 

Goldsboro  . . 

2,800l   2.200 

5,000 

4.3 

10.9 

7.2 

S.  Fulcher.CitvCrk 

New  Berne 

2.000|   3.000 

5.000 

12.0 

40.0 

28.8 

Dr.  James  McKee 

Raleigh 

8,000!    7.000 

15,000 

16.5 

25.7 

20.8 

Dr.  J.  M.  Biker.. 

Tarboro   . . 

1,5001    1,000 

2.500 

12.0 

4.8 

Dr.  S.  T.  Nicholson 

Washington 

2,400    1.600 

4.000 

25.0 

30.0 

27.0 

Dr.  F.  W.  Potter.. 

Wilmington 

9.0001 

14.000 

23.000 

8.0 

21.4 

16.2 

NORTH    CAROLINA    BOARD    OF    HEALTH. 


65 


MORTUARY  REPORT  FOR  FEBRUARY,  1888. 

FROM  TEN  TOWNS. 


Causes  of 
Death. 
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01  — 
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boro. 
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Raleigh. 

0 
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It 
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Diptheria  .. 
Wh'pg-c'gh 
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1 

C 

w 

c 
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1 

w 

... 

1 

C 

i 
2 

1 

4 

W 
1 

'2 
2 
1 

1' 

's 

1 
16 

C 

1 
2 

'2 

5 

'7 

'3 

20 

W 

2 

i 

'3' 

7 
7 

8 
3 

19' 
2 

"2' 

54 

C 

2 

'2 

i" 
1 

"i 

4 

3 

1 

5 
2 

3 

16 

2 

i" 
l' 

6 

-.1... 
9 

16 

Consumpt  'n 
Brain  dis'es 

1 

1 
3 

r 

"l 

3 

--- 

16 
4 

Heart  dis'es 
Neurotic  d's 
Bowel  dis'es 
All  other  d's 
Accident 

"2 

1 

17 

1 

1 

1 

3' 

4 

4 
5 

28 
3 

Suicide  

Still  bom  .. 

1 

4 

2 

11 

10 

"7 
87 

Tot'lsbyt'ns 

15 

20 

11 
2 

6 

5   '     13 
8          5 

27 

2 

8 
1 

36 

13 

141 

Under  5  v'rs 

2 

9 

] 

> 

1 

48 

Reporter. 


Towns. 


Temp  )rary  annual 
Population.  death-rate  per 

l.OOU. 


W. 


C.     Total.     W. 


C.     Total. 


Dr.  H.B.  Weaver... 

Dr.  J.  Scarr 

Dr.  N.  M.  Johnson.. 
Dr.  J.  A.  Hod'^^'es  . . . 

,  Mayor.. 

S.  Fulcher.  Citv  Cl'k 
Dr.  James  McKee... 

Dr.  J.  M.   Baker 

Dr.  S.  T.  Nicholson - 
Dr.  F.  W.  Potter... 


Asheville 

Charlotte 

Durham 

Fayetteville  . 
■Goldshoro  . . . 
New  Berne  .. 

Raleigh 

Tarboro  

I  Washington 
[Wilmington . 


5.000 
6.000 
4.000 
4.500 
2,800 
2,000 
8,000 
1,300 
2,400 
9,000 


3.000 
5,000 
3,500 
2.500 
2.200 
3.000 
7,00U 
1.200 
1,600 
14.000 


8,0001 

11,000 

7.500 

7.000 

5.000 1 

5.000 

15.000 

2.500 

4.000 

23.000 1 


19.2 

8.0 

18.5 

8.0 

4.3 

12.0 

15.0 

9.2 

20.0 

21.3 


28.0 
38.4 
17.1 
14.4 
21.8 
44.0 
29.1 
10.0 
30.0 
17.1 


22.5 

21.8 
17.6 
10.3 
12.0 
31.2 
21.6 
9.6 
24.0 
18.8 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  MARCH.  1888. 

FROM  TEN   TOWNS. 


Causes  of  Death. 
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1 

i 
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11 

Whooping-cough 

Measles 
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... 

.... 

2 
2 

"l 

1 

"i 

4 

1 
1 
2 

.... 

..„ 

.... 
6 

"l 

8 
9 
9 
1 
;i 
2 
19 

"i 

Pneumonia 

Consumption 

2 
4 

7 

"i 

3 
J 

4... 
1  ... 

1 

1 

"i 

i 

2 

4 
3 

.... 

"i 

.... 

1 

13 
15 
3 

) 

3 

Neurotic  diseases 



1 
1 

... 

1 

"l 

.... 

2 

All  oMier  diseases 

5 

9 

...  1 

3 

4 

I 

6 

« 

.... 

4 

•^7 

Accident 

Suicide  

.... 

- 

... 

Still-born 

1 
11 

2 
3 
3 

4    7 
11 

1 

52 

1 
2 

3 

Totals  by  towns 

Under  five  years 

18 
2 

8 

- 

...   5 
..     1 
..     2 

5 

0  j 

2 

5 
7 
2 

1 

1 
1 
1 

- 

7 

1 

11 
8 
4 

2 

; 
i 

2 

2 
4 

13  2" 

34 

5 

64 
16 
3 

Reporters. 


Towns. 


Population. 


C     Total 


Dr.  H.  B.  Weaver Asheville 

Dr.  J.  Scarr Charlotte 

Dr.  N.  M.  Johnson Dmham 

Dr.  J.  A.  Hodges Fayetteville  , 

J.  E.  Peterson,  .Mayor iGoldsbero 

S.  Fuleher,  Citv  Clerk INew  Berne.   . 

Dr.  Jatn^s  McKee 'Rnleigh 

Dr.  J.  M.  Baker ,Tarb(>r  

Dr.  S.  T.  Nichnl.>ion 'Washington. 

Dr.  F.  W.  Potter Wilmington. 

Dr.  F.  R.  Harris Henderson..., 

Dr.  J.  J.  .Summerell 'Salisbury 


5,0001  3,01)0) 

H,iHlO'  5,0001 

4,-")0'l  .3,000 

-l..'iOO  2,-51  )o 

L'.srm  2,200 

2.000'  3.000: 

8,001)1  7,00()l 

l.HOO!  1,-iOO' 

2.400'  1.000' 

9,000'  u.ono 

1,785:  1,715 


Temporary  an- 
nual death- 
rale  per  1,000. 


8,000 
11.000 
7,-500 
7.000[ 
5,00  'I 
5,000i 
15,0U0J 
■^.r)<i)\ 
4,000' 
•J:i.iwi0 
3..500^ 
5.1100' 


w. 

C.     Total 

43.2 

44.0      43.5 

1.S.3 
5.3 

12.0 

25.0 

5.5 

13.7 
12.0 
2.4 

10.5 
18.4 
10  0 
17.3 

18.8 

'is.o 

IH.O 

21.0 

14.4 
9.6 
12.0 
17.7 
10.3 

26.4 

NORTH    CAROLINA    BOARD    OF    HEALTH. 
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MORTUARY  REPORT  FOR  APRIL,  1888. 

FROM   TWELVE   TOWNS. 


C'AUSfs  OF  Death. 
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1 
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1 
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6 
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Bowel  diseases 

All  other  diseases 
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5 

2 

12 
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Still  born 
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8 

Unnder  five  years 

] 

... 

: 

— 

1 

— 

— 

— 

^ 

1 

2 

— 

1 

1.5 

^ 

29 

REPORTEK.S. 


Dr.  H.  B.  Weaver 

Dr.  N.  M.  .lohnson 

Dr.  J.  .\.  H.  dges 

J.  E  P<'teison.  Mayor. 

Dr.  F.  R.  Harri.s 

S.  Fiilcher.  Citv  clerk 

Dr.  .1.  H.  WilliMm- 

Dr.  James  McKee.     ... 
Dr.  .T.  J   --uninierell.  . 

Dr.   i.   .\I.  Baker 

Dr.  F.  W.  Potter 

I'r.  S.  T.  Nicholson  .  .. 


Towns. 


Population. 


Temporary 
annual  tleafh- 
rate  per  1,000. 


W. 


C.    iTotall    W 


Total 


A.sheville  5.000    3.000    S.OOu    12.0  i   IfiO 

I'urham 4  000    3,o00    7..5iHi    2.i.0  I   10.0 

FaveltevUle l.oOO'  2,.500    7,000      .5.3       9.6 

Goldsboro '  2.800l   2,J00!  5,Wio;     8.6    

Hender.M.n L"8ol   1,715    ;S,50()    20.2  |  28.0 

Xew  Berne '•  2,50     3,.500    (i.OOn i  44.fi 

O.Nford  I  1.-1901   1,600    3.000;     SB  1     7.5 

Kaleivh !  8  OOO'  7,000  15.000'     7.5      24  0 

.•^ali.si.nrv I 5,000 1 

Tarboru '  l.:i0"    1,21)0    2..500     18.5      10.0 

Wilmington i  9,00o|  14,000  23,(rt)0|   13.3;   19.7 

WashinKtOM  I  2.4001   1,006'  4,000  '     7.5 


*  Meningetis. 
tTypho-Malarial. 
told  age. 


68 


SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  MAY,  1888. 
FROM  THIRTEEN   TOWNS. 


Causbs  of 
Death. 
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Totals  by  towns  .. 
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Reporteks. 


Towns. 


Population. 


W. 


Dr.  H.  B.  Weaver 

Dr.  J.  Sciir  

Dr.  N.  M.  .Johnson 

Dr  J.  A.  Hodijes 

J.  E.  Peterson,  Mayor. 
S.  Fnlcher,  City  Clerk. 

Dr.  F.  R.  Harris 

Dr.  J.  H.  Williams 

Dr.  James  McKee 

Dr..I.  J  .summerell .... 

Dr.  J.  M.  Baker 

Dr.  S.  T.  Nicholson 

Dr.  F.  W.  Potter 

♦Estimated. 
fBronchitis. 


Ahheville  

Charlotte 

Durham  

Fayetteville. 

Goldsboro 

New  Berne... 
Henderson.... 

OxKird 

Raleigh 

sailshury 

larboro 

Washington.. 
Wilmington  . 


6,000i 
tJ.OOO 
4  .500! 
4,.iO(i: 
2,.SIHl' 

1.78.5; 
1,40  I 
>,  «,| 
5  0,000  ■ 
J,:SO0 
2,411(1 
9,1 100: 


Temporary  an- 
!    nual  death- 
rate  per  1,01 0. 


C.     Tot.  !    W. 


4,fJO0!  10,000 
5,000  II,' 00: 
3,0lH)    7..5U0| 


2,.500, 
■.',200 
.S..",(l0 
1,71.5; 


7,000; 
.5.00  'I 
(i.uOO 
3,5(iO' 


1,1)00  :VIO<l 
7,1  00  1.5,000 

^2,(«,)  .5,000 
1.21)1)  '-V^OO 
l,(i(iO    4.000 

U.OOOi  23,000 


16.0 
18.0 
1.3.3 
18.7 
8.tj 
9.6 
6.7 
17.1 
19.5 


C. 


18.5 
20  0 
30.7 


.30.0 
28.8 
20.0 
33.6 
10.9 
30.9 
14.0 


48.0 


m.o 


Tot. 


21.6 
22.9 
IH.O 
2J  0 

9.6 
20  0 
10.3 

80 
32.8 

4.4 
14.4 
12.0 
31.3 


XORTH    CAROLINA    BOARD    OF    HEALTH. 
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MORTUARY  REPORT  FOR  JUNE,  1888. 

FROM   TWELVE  TOWNS. 
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121 

Reporters. 

Towns; 

Population. 

Temporary 

annual  deaih- 
rale  per  J,i)0(J. 

W 

C. 

4.000 
5,000 
■■i.5<M 
2,-5O0 
2.2(10 
1,715 
4,000 

1  .eoo 

7,000 

Total 

10  000 
11. Oho 
s.OOO 
7,00(1 
5,(MJ0 
;i,.500 
7,000 

3.000 

15,000 

W. 

C. 

Total 

Dr.  H.  B.  Weaver 

A'heville 

h.OOO 
H,000 
4,50(1 
4,500 
2,»00 
I.T8.5 
3,00U 
1,400 
h.OOft 

20.0 
14.0 
12.0 
10  0 
S.H 
13.4 
20.0 
,7.0 
25- 5 

24.(; 

24.1 
20  0 
3S.4 
10  9 
14.0 
45.0 
7.5 
34.3 

21.6 

Dr.  J  Scarr 

19.7 

Dr.  Win    Johnson 

Durham 

Faveileville 

(iiildsbor^i 

19.5 

Dr.  J.  A.  Hods?es 

J.  K.  Peterson,  Mayor 

24.0 
9.6 

Dr.  F.  K.  Karris 

Henderson 

14.0 

S.  Fulcher,  I'itv  Clerk 

New  Berne 

Oxford 

34  3 

Dr.  J.  B.  Williams 

12.0 

Dr.  Jas.  McKee. 

Raleigh  

29.6 

Dr.  .J.  M.  Baker  

Tai boro  

i,300 
9,000 
2,4i«l 

14. 000 
1,0(10 

2,500 
23,(X)0 
4 .000 

9.2 
34.7 
10.0 

7.5 

4.8 

J>r.  F.  W.  Potter 

Wilmington 

Washinjiton 

a3.4 

Dr.  S.  T.  Nicholson 

H.O 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  JULY, 
FROM  ELEVEN  TOWNS. 


Causes  OF  Death. 
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6 
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1 
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37 

•?5 

Accid'taiid  violence 
Suicide 

1 

1 

? 

1 

Stillborn         

1 

2 

~4 

2 

3 

H 

.5 

1 

2 
1 

K 

? 

4 
1~ 

8 

V 

1 

23 
1 

4 

2 

- 

- 

;> 

2 

..  2 

11  27 

- 

- 

3 

40 
1; 

fi 

Totals  by  towns 

8 
1 

11 

~ 

~ 

1 

5  (i 
11 

96 
iti 

Under  five  ye:ir< 

1 

4 

— 

— 

1 

r 

7 

8 

2 

1 

7 

^ 

— 

— 

— 

19 

.. 

— 

Repurtkrs. 

Towns. 

Population. 

Temporar.v 
annual  death 
rate  per  1.000. 

VV. 

C.     Total 

3,.500  10,000 

W. 

C. 

Total 

Dr.  H    P..  Weaver    

Aslieville 

Chtirlottc      

6,500 

14.8 

37.7 

22.8 

Hurham 

Fiiyetteville  

5,-500 
4, '.00 
L'.SOO 
1 ,7S5 
..31100 
1.500 
8,000 

3.000    8,000 
2,000    7,000 
2,200    5,000 
1,715    3,500 
4,00'i'   7,000 
1.600,   3,10<1 
7,000,15.000 

2  2 
5.3 

13  0 
20.2 
42 
Iti.O 
12.0 

20.0 
9.6 
16,3 

35.0 
.■10.0 
30.0 
39.4 

9.0 

l»r.  J.  A.  Hodges 

6.8 

14.4 

Dr   F   R   Harris 

27.4 

S.  Fnlcher.  City  Clerk.  

Dr.  .1.  H.  Williams 

Dr.  James  McKee 

Dr.  J.  J.  Suriiiiierell 

Dr  ,J.  M.  Baker    

Dr.  S  T    Nicholson             ..  .. 

New  Berne 

Oxford  

Haleiyrh 

18.9 
23.2 
24.8 

1 

Wsishlngton 

2,400 
9,000 

i,(iOO'    4,000 
14,000^23,000 

25  0 
14  7 

45.0 
23.0 

33.0 

Dr   F.  W   Potter 

19.8 

Dr.  P  .1.  Macon 

Warrent'in 

*0f  these,  one  was  executed  by  law,  and  two  were  brought  in  for  Interment. 

tOmitted  in  totals— diseases  and  population  not  boing  given. 
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MORTUARY  REPORT  FOR  AUGUST,  1888. 

FROM  FOURTEEN  TOWNS. 


Causes  of 
Death. 
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6 

18 

6 

5 

•2 
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3 
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] 
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Totals  by  towns 
Under  5  years 

19 

2a 

10 

9 

8 

7 

2 
2 

2 

21 
12 

11 

8 

35 
21 

4   ;       1 

1  i 

8 
5 

47 
'in 

■T 

184 
80 

Reporter. 


Towns. 


Dr.  H.  B.  Weaver AshevlUe 

Dr.  J.  Rcarr Charlotte 

Dr.  N.  M.  Johnson Durham  

Dr.  J.  A.  Hodge- Fayetieville. 

J.  E.  Peterson,  Mayor Goldsboro. 


Dr.  F.  R.  Harris. 

S.  Fulcher.  City  Clerl?. 

Dr.  J.  R.  Williams 

Dr.  .Tames  McKee 

Dr.  .T.  J.  Snmerell 

Dr.  J.  M.  Baker 

Dr.  s.  T  Nicholson 

Dr.  F.  W.  Poller 

Dr.  B.  M.Tate 


Henderson... 
New  Bernf.... 

G.Nford 

Raleisjh 

S  .lisbury 

Tarbo.o 

Washington  . 
Wilmington. 
Greensb'iro... 


Population. 


7,000 
ti,()0() 
5,0(10 
J, .WO 
2,1  lUO 
1.7-5 
3,000 
L.tOO 
8,000 


1,100 
'J,-10li 
9,000 


Temporary  an- 
nual dealh  rate 
per  1.000. 


W.       C.     Total 


3,300 
5,"00 
:^,000 
2.5110 
2,80(1 
1.715 
4,000 
I  700 
7,000 


1,400 

1,000 

14,000 


10,300 

11,000 
S.OOO 
7,000 
5,000 
S,5iM) 
7,0C0 
3.200 

15.(KM) 
4,159 
•-',500 
4.000 

23,000 
5.500 


W.   I     C.     Total 


9.0 
18.9 

7.2 
13.3 

3.fi 

H.O 
15.9 
31.2 
13.4 


48.3  !  22.8 


31.2 

24.0 

9.6 

4.S 

6.0 

57.0 

MM 

36.0 


21.7 

49 

5.16 

15  9 

2M.0 

24.0 
13.4 
12.0 
48.0 
6.8 
39.3 
33.6 
24.0 
11  4 
96.0 
24.0 
22.8 
14.4 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  SEPTEMBER,  1888. 
FROM  FOURTEEN  TOWNS. 


Causes  o  •■ 
Death 

_2 
< 

6 
5 

j 

q   1 

6 

0 
:5 

3 

3      3 

1           ^ 

i  1 

bi    I 

Henderson. 
Salisbury. 

i 
c   1 
.55 
a 
9 

3 

•d 

u 

0 

>5 

"is  :« 

w 

c 

I 

W  c 

•2  1 

1 

I'... 

w 

"1 

1 

C 

"i 

w 

C 

"i 

W    ( 

3  W 

r 

■') 
2 

w 

c 

1 

w  c 

w 

1 

C 

"1 

t 

C 

2 
4 

w 

c 

w 

1 

c 

w 

C 

w 

c 

w 

4 

2 

C 

Typh'id  (ev'r 
S(Miiet  fever 

4 

"i 

"  j"; 

Diphtlieria... 
Wh'p'a;  c"gti. 

i    i 

2 

1 

■"' 

.1  1 

1 
1 

2 

"i 
1 

"2 

1 

"i 

•i 

1 
1 
4 

*« 

I 

"ii 

28 
ii 

7 

"i 

1 
"2 

1 
11 

7 
4 
2 
14 
11 

1 

■3 

64 

s 

1  'onsumpti'n 

-i 

2 
2 
1 

I 

1 

.    1 

•  1 

1 

-1 
1 

1 

i 

I 

1 
1 
1 

"1 

10 
4 

"i 

7 

4 

... 

1 
2 

';i 

^ 

1 

I 
10 

"i 

'4 

R 

..  •} 

10 

4 

17 
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Still  born 
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2 
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"1 

15 
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21 

1 
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s 

"i 
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5 

1 

.T     2 

7 
1 

17 

Tot. by  towns 
UndRroy'ars 

21 
10 

1    4 

5 
3 

4!. 

4 

tl 

119 

183 
114 

Reporters. 

Towns. 

Dr. 

Dr 

H.  B.  Weaver 

scarr 

N.  M.  Johnson 

J.  A.  H.Hl-e^ 

E.  Peterson,  M:iyor.. 

^'ulcher,  Citv  Clerk 

Asheville 

Ohnrlotte 

Dr 

Dr 

T    1 

CioUlsl.oro 

s 

Or 

Ruleigh  

Tarb  'ro 

Dr 

.1    M    Maker          

Dr 

s.  T.  N'icholson 

F.  W.   Potter 

F.  R.  Harris 

Dr 
Dr 

Wilmington 

I>r 

^alisbnry  

Dr 

R.  W.  rate 

J.  R   Williams 

Dr 

Oxford 

Population. 


j  Temporary  nn- 
1     nual  d  ath- 
\     rnte  per  l,<inO. 


W 


,000 

,01)!  I 

,.9)1 
,.5(K 
,«00 
,0()0 
000 
801 » 
400 
,000 
,78.5 

',000 
,.500 


Total' 


3.000 
5,000 
8,000 
2..t0< 
2,2'  0 
3,0(H» 
7,0' lO 
1,2;  II 
l,(iO(i 
14,000 
1,71.5 

"ivioo 

1,600 


8,01)0 
1 1 ,000. 
7. .501 1 
7,000 
.5(KX»i 
.5.0001 
15,01  to' 
2,.500; 
4  0iK)i 
28,00' t 
3..5OO 
5,000. 
H,000  . 
8,100 


w. 

c. 

9,0 

.82  0 

l-'.O 

38  0 

18,8 

2  .0 

2.0 

19.2 

4.2 

10.9 

8.ii 

12.4 

22.5 

27.4 

9.2 

150 

87..5 

7.9 

24.0 

6.7 

27.9 

89.9 

is.o 

Tot. 


20.5 
25.0 
I8.'i 
10.9 

7.5 

K.O 
21.9 

9.2 
26.5 
1.5.9 
IT  a 

9.6 
12.0 
27.4 
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MORTUARY  REPORT  FOR  OCTOBER,  li 

FROM  THIRTEEN  TOWNS. 


Causes  of 
Death. 
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7 
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12 
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13 

32 

2 
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3 
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Totals  by  towns. 
Under  5  yeans 

7 
2 

7 

22 

12 

10 

2 

a 

2 

21 

27 

8 

1 
1 

^^ 

45 

26 

7 
4 

3 
2 

9 
3 

169 
54 

Reporter. 


Towns. 


Dr.  N.  M.  Johnson Durham 

Dr.  M.  W.  Hill .statesville 

Dr.  J.  scarr Charloite 

Dr.  J.  A.  Hodges P^ayetlevlUe 

J.  E.  Peterson,  Mii.vor Goldsbnro 

S.  Eulcher,  City  Clerk New  Berne 

Dr.  James  M<Kee Kaleigh 

Dr.  J.  M.  Baker Tarboro 

Dr.  S.  T.  Nicholson Washington 

Dr.  F.  W.  Potter Wilmington 

Dr.  F'  R.  Harris [Henderson 

Dr.  J.  J.  Suomerell Salisbury 

Dr.  R.  W.  Tate Greeiisbor. 

Dr.  J.  B   Williams Oxford 


ompnrary  an- 
nual death-rate 
per  1,000. 
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SECOND    BIENNIAL    REPORT 


MORTUARY  REPORT  FOR  NOVEMBER,  1888. 

FROM  FOURTEEN  TOWNS. 


Causes  of 
Death. 
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34 
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7 
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Reporters. 

Towns. 

Population. 

Temporary 
annual  death- 
rate  per  1,000. 

W. 

c. 

Total 

W. 

C, 

Total 

Dr.  H.  B.  Weaver 

Aslieville' 

7.000 
4,.iOll 
4,500 
4,.%0 
2,h00 
4,00(1 
1,78.5 
2,000 
1,.5()0 
8,1100 
1,300 

3,000 
.■1000 
3,(100 
2,500 
2,200 
2,000 
1,715 
3,000 
l.fiOO 
7,000 
1 ,20(1 

10.000 
7,500 
7,.5'^(i 
7,000 
5,000 
ti.OOO 
S.-SO** 
5.000 
3,100 

15,1  00 
2,500 
5,000 
■l.OOO 

23,000 

1.6 
12.1 
6.0 
7.2 
7.2 
12.0 
12.1 
12.1 
12.6 
12  1 
22.6 

27.6 
24.0 
12(1 
24.0 
12.8 
12.6 

9.6 

Dr.  .1.  Searr 

Dr.  N.  M.  John.son 

Charlolie 

Durham 

1.5.1 
9  6 

Dr.  J.  A.  Hodfjes 

12  1 

J.  E.  PetersKii 

Goldsboro 

12.1 

Dr.  R   W.  Tate 

12.1 

Dr.  F.  R.  Harris 

Heniierson 

24.3 

S.  Fnleher.  Ci  y  (  lerk 

Dr.  J.  B.  Williams 

24.0 
6.(1 
7.2 

19.2 

18.0 

O.Nford   

96 

Dr.  Jiis.  McKee 

Dr.  .r.  M.  Baker 

R^.leigh  

12.8 
24  0 

Dr.  J.  J.  Sumineri-11..    .  . 

9  6 

Dr.  S.  T.  Nicholson 

2,100 
9.00(1 

l.dOO 
l-I.OOO 

12.6 
7.2 

8.6 

Dr.  F.  W.  Potter 

Wilmington 

13.'(» 

11.0 
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MORTUARY  REPORT  FOR  DECEMBER,  1888. 

FROM   FOURTEEN  TOWNS. 
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1 

] 

Suicide 1 

1 

Still-born 

"s 

5 

2 
5 

2 
15 
(1 

3 

13 

0 

2 
4 

1 

2 

1 

1 

9 

7 

5 

1 

1 
5 

i-. 

2 

2 
lo 

1 

2 
19 

» 
0 

....    1 
9  5 
14 
3 

8 

3 
Tot. by  towns    6 
Under  5  y'rs.    2 

3 

A 

5 

3 

8 

i 

5 

2 
6 
3 

4 

- 

Z. 

7 

2 
7 

... 

77 
27 

1 

Population. 

IVniponiry  an- 
nual death- 
rate  per  1,000. 

Reporters.                        Towns. 

W. 

C. 

Tot. 

5,000 
15,000 
8,000 
7.000 
4,000 

W-       C. 

Tot. 

■I.  K.  Peterson,  Mayor Goldsboro 

Dr,  James  Mclvee Raleigh 

Dr  N.M.Johnson.            .    Duiham 

2,800 
s.OOtJ 
4,.5(JU 
4,:' 00 
3,400 

2,2<i0 
7,000 
3,-500 
2,.500 
1,000 

12.0  1    12.3 
7.2  j   25.2 
7.2  1   18.8 
7.2  '   24.0 

10.0  ,   30.0 

12.2 
15.6 
12.0 

Dr.  J.  A.  Hodses Fayetteville 

12.1 

28.0 

Dr.  J.  M.  Bakf;r   *Tarbort)     ..     .. 

S.  Fulcher.  (i'y  Clerk New  Berne 

Dr.  K.  R.  Harris., Hender.son  

3.(11)0 
1,785 

4,000 
1,715 

7,000 
3,500 

17.6 
13.2 

38.4 
13.2 

33.6 
13.2 

Dr.  M.  W.  Hill Statesville** 

2.5 

Dr.  H.  B.  Weaver \sheville 

7,0(X) 
1,500 
4,00(1 
9.(J00 
4, .500 

3.000 
l,(i00 
2.000 
14,000 
3,000 

io,oo(j 

3,100 
6,000 
2:^.000 
7,500 

3.4 

19.2 

8.4 

Dr.  J.  B.  Williams O.xford* 

Dr.  R.  W.Tate Greensboro.  ..  . 

9.0      12.0 
12.1      15.6 
12.0      12.7 

9.6 

Dr.  F.  W.  Potter Wilmington  

14.5 

Dr.  J.  Scair iChMrlott^"  

12.9 

*No  deaths. 
♦♦Population  not  given. 
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SECOND    BIENNIAL    EEPORT 


TEMPERATURE  REPORT  FOR  JANUARY,  1887. 


Tempekatuke. 


STATIONS. 


P. 


Smilhville 

HattPi-as  14.7 

Knox vi lie,  Ten n...  87.5 

Cliarlotle |«  2 

Fort  Macon j 

LynchburiT,  Va :i5.4 

Wake  Forest 139.8 

Kilty  Hawk HI  0 

Wilmlngt"n 44.2 

Chapel  Hill 39.1 


Average 40.0  89  3  ...ilO.-5 


►^    :Q 


23119  S 

31  j  5.4 
31 1  8.2 


231  fi.l 
23  7.0 
2214.8 
22114.6 
a  I  8.0 


45  8 
H3.4 
60.7 


■59.3 
H40 
54.9 
.58  4 
64.0 


18.4 


29.0 


3^.1  5  4.4  1 
19.3  34.6  28  6.S  c 
17.6:37.0:161   4.0:  5 


.5.9  .. 
7.4 
4.9  5 


58.8  18.2|3.3.2I...I  5.71...  12 


6.(19 
3.99 
2.39 


2.64 
3.01 
2.5^ 
3.30 
2.81 


N. 

S.  \V. 
.S.  W. 


S.W. 

.s.  w. 
s.  w. 

s.  w. 
s.  w. 


3.35  S.W. 


a,  21st  and  23d  ;  b,  4th,  11th  and  19th ;  c,  6th  and  8th. 


TEMPERATURE  REPORT  FOR  FEBRUARY,  1787. 


Temperature. 

No.  DAY.S. 

■i 

S  ix-O 

STATIONS. 

c 

s  sx 

■o  z 

•i|5 

"  V,  '3  i; 

ill 

bo 

0 

a 

a 

6 

aj 

M 

C 

in 

•a 

15 

Zj 

-3  ~ 
r. 

3^ 

u 

■3 

5  S-c 

c 

'5 
> 

s 

C 

si 

rt 

u 

ej 

.- 

•^ 

c  '^.a  « 

^ 

^ 

-J 

hJ 

U 

Jr_ 

S 

3 

q 

►H          ,Q 

'_) 

fc. 

o 

o 

^  J.. 

Cli 

Snoithville 

KnoxvlUe,  Tenn... 

49,6 

72.8 

10 

21.6 

■27 

51.2 

17.4 

26.8 

7  0... 

5 

11 

12 

16 

6.67 

s.w. 

Charlotte 

48.9 

70.8 

11 

25.7 

13 

45.1 

17.4 

27  5 

... 

5.3... 

3 

12 

13 

16 

4  81 

.S.  W. 

Lynchburg,  Va 

4.3.7 

72.2 

11 

2O.0 

14 

.52.2 

18  7 

29.1 

5.5  ... 

2 

12 

14 

11 

3.51 

s.w. 

49.8 
.50.6 

74.7 
75  4 

1 
11 

20.2 
29.1 

14 

54.5 
46.2 

34;.=i 

12 

"■.5."9  "i 

12 
10 

4.39 
4.08 

s.w. 

Kitty  Hawk 

s.w. 

WilminKton 

54.7 

75.0 

9 

27.2 

14 

47.8 

19  1 

31.3 

27 

7.1-23 

8 

11 

ii 

13 

1.61 

s.w. 

Chapel  Hill 

48.1 

79.0 

1 

22.1) 

14 

•57.0 

20.8 

36.0 

1 

6  0  21 

8 

3 

17 

13 

4.62 

s.w. 

Averag....e. 

49.3 

74.3 

23.7 

.50  7 

187 

.30  9 

6.1  ... 

10 

10 

13 

13 

4.24 

s.w. 

NORTH  CAEOLIXA  BOARD  OF  HEALTH. 
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TEMPERATURE  REPORT  FOR  MARCH,  1887. 


Teperatuke. 


No.  Days. 


STATIONS. 


31     >.  tl 


"5       ,i 


■c    *<    >    1     ™  1 15      ~ 
—    c!    c   '  ~     w    j;     .  - 

3  |;=   ►:]  p   as  !^     O 


Smithville, 

Hatt<'ras 

Knoxville,  lenn. 

Charlotte 

Fort  Macon 

Lynchburg.  \'n ... 

Wake  Forest 

Kitty  Hawk 

SViliiiinetDii 

Chapel  Hill 


47.!l  75  ua>  2Li.  .'1-  54  0  20.-J  .i7.2 
J7.7  79.7    i  .'(iSiib  .=>:i  Jt  2-2.:i  3U.4 


-  _  to      !  -  .c  ■; 


=   S!x;£   =&i^l2  |=- 


6.0]. 
i., 


43.5  Hi)  (.  2  23.5  <U  57.  i  20. 1  47.6  ...    3.9 

47.9  80.0  L  20.3  <0  50 4.h 

49.3  74.'.^  !•  xO.O  30  IS.-.;  22.4  3(1  5    2^    4.h 

52.181.9  ;^  27.7  30  54.L' 2:.4 -Sf.tr    I   10.;-i   5)15 

43.7  S3.0  2  26  0  3U  57.0,22.4  10.0   2,   3.0   .^]U. 


ir  8 


3.97   S.W. 
2.93   S.  VV. 


2..5S  N.W. 

4.45  N.W. 

4.0(1  N.  E. 

L48  S.  \V. 

3.93  W. 


Avprage 47.4!79.3...  24.6;      54.7  21.5  3«.5l... I  .5  8|...ll3  10|  81        8      I  3.42  :S.  W. 


TEMPERATURE  REPORT  FOR  APRIL,  1887. 


Temperature.                     |    No.  Days. 

■0^ 

~cll    '^ 

1 

=  tt-O 

>> 

a. 
01 

<u 
be 

s=§ 

=■£■=    -S 

STATIONS. 

c 
0 

>.= 

—  c 

■0  - 

B 

_  =  g 

E 

s 

ci 

w 

c3 

« 
0 

s 

6 
be 

■0 

3 

Hi 

X 

•a 

X 

i 

•E  c 

e8 

> 

^ 

a 

:5 

1-1 

« 

OS 

S     3 

y 

tt 

'■J 

^,0 

Q 

H 

t. 

Stalesville 

56.9:87.0 

30. 

1 

9 

2.72 

N.W. 

Hatteras 

57.0  75.6 

s^ 

3ii.7 

V 

38.!. 

14.1  23.3 

19 

7.2 

14 

12 

14    4 

9 

2.71 

N.  E. 

Knoxville. Teiiii.. 

59.0  88.7 

13 

29.1 

ti 

59.6 

24.4 

39.1' 

12 

11.5 

29 

14 

12   4 

10 

4.33 

s.  w^ 

Charlotte 

5!i.-?189.3 

i:^ 

32.1 

2 

57.2 

23  4 

3(i.3 

;s 

0.6 

1 

15 

11:  4 

9 

1.84 

s.w. 

Fort  Macon 

.... 

... 

Lynchburg,  Va 

53.51 85.4 

i2 

30.9 

3 

54.5 

22.7 

41.2 

.5.0... 

8 

15 

7 

12 

3.29 

s.  w. 

Wake  Forest 

56.4  87.0 

19 

27.3 

6 

59  7 

8 

1.86 

s.w. 

Kiltv  Hawk. 

1 

Wilmington 

59.9I85.7 

12 

32.9 

2 

52.^ 

20.5 

33.6 

13 

.13.3  23 

l^ 

8'  4 

11 

3.96 

s. 

Chapel  Hill 

58.3  91.0 

- 

28.0 
3).9 

K 

(.3.0 
55.1 

26.3 
21.9 

4I.C 
35.7 

4 

6.0    1 

l^ 

6'  6 

4 

2.56 

s.w. 

Average 

57.5 

8H.2 

8.3 

11 

5 

11 

2.91 

s.w. 

SECOND    BIENNIAL    REPORT 


TEMPERATURE  REPORT  FOR  MAY,  1887. 


Temperature. 

No.  Days. 

='5 

-  ^   M 

-  ?   <U 

~  F  S 

■Hie. 

S  -  aj 

STATIONS. 

i 

® 

2 

a 

IS 
a 

18 

o 

.55.H 
•52.3 
.50.4 

18 

1 
1.3 

o 
bn 

c 

22.9 
85.6 
40.5 

10  0 
22.4 
19.8 

51 
1 

O 

20.1 
35  5 
HO..^ 

0,' 

? 

18 
1 
2 

6 

6 

rt 

16 
li 
6 

10 
16 
17 

>, 

On  which  rain 
fell,  including 
hail,  snow  and 
slpet. 

a 
i 

s 

> 

ID 

Hatteras  

«9.1 
70.2 
70.)) 

78.2 
87  9 
M0.6 

6  2  1>> 
10.8    6 

s.rsi 

10 

2.58 
4.79 
3.64 

s 

Knoxville,  Tenn... 

Charlotte 

Fort  Mafon 

4 
8 

12 
16 

s.w. 

E. 

1 

Kitty  Hawk 

1 

Wilmington 

Chapel  Hill 

71.1 

87.5 

18 

47.0 

15 

40.5 

18.2 

S8.5 

17 

7.4  23 

11 

14 

6 

14 

5.62 

S.W. 

Wake  Forest 

70.7 
70  3 

<)0.2 
«7  8 

18 

43.2 
49.6 

lo 

47.0 
S7  3 

17  6 

''R  6 

- 

~K\~ 

II 

14 

6 

13 

2.58 

S  E 

Average 

13 

3.84 

S. 

TEMPERATURE  REPORT  FOR  JUNE,  1887. 


Temperature. 

No.  Days. 

5? 

5  fe  M 
—  g  <B 

=:  a  o 

STATIONS. 

2 

Q 
O 

E 

(O 

« 

0) 

<x> 

a.' 

5  2 

•3 

>. 

m 

a 

s 
"a 

S    1    M 

<u 

fe 

a> 

s 

=      \l 

u 

4'     n* 

- 

s 

—  ci  a- 

»  =  i 

> 

§  i  M 

c2 

0 

%   5 

5 

s 

5 

1^.-. 

c-3-i 

Hatteras 

■ 

1 

Knoxville, Tenn.. 

72.4,  82  8 

19 

liO  5 

12 

^2.3 

8.3 

13  1 

10 

44 

2.5  11 

11 

^ 

9 

3.41 

N. 

Charlotte 

74.0:  9t)0 

20 

51.4 

2 

44.6 

22.4 

•31.1 

13 

10.5 

22  16 

14 

li 

3  07 

S.W. 

Fort  Macon 

7.5.0  101.9 

20 

5J.8 

12 

49.1 

2.. 9 

W5 

19 

14.4 

11    9 

1.5 

(i 

10 

4.44 

E. 

Lynchburs,  Va... 

72.S    97.7 

20 

J9..S 

12 

48  4 

22.3 

3:^.3 

3 

10.0 

...III 

13 

6 

11 

3.65 

N.  E. 

Wake  Forest 

1 

Kitty  Hawk  

72.7    97  2 
-.5.6    (-7.9 

17 
20 

50.3 
53.11 

7 
13 

44.9 
4l.!i 

17.-.^ 
17.5 

34.2 
il.O 

17 

14 



6.0 

7.7 

12   9 
2;3  1I 

8 
11 

11 

8 

6 
13 

4.31 
6.41 

Wilmington 

S.  W. 

Chapel  Hill 

70.7    93.0 

a 

4.5.0 
.5-'.H 

b 

48.0 
42.  t> 

21.6 
19.2 

39  0 
29.9 

J 

6.0 

3112 

10 
11 

8 
8 

9 

6..59 

w 

Average. 

73.3 

95.2 

13 

9 

4.55 

a,  18th  and  19th;  b,  1st  and  loth. 
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TEMPERATURE  REPORT  FOR  JULY,  1887. 


Stations. 


H   tteras  

Knoxville,  Tenn, 

Charloue , 

Lynchburg 

Kilty  Hawk 

Wilminston 

Chapel  Hill 

Smithville 

Fort  Macon 


Average., 


72  4 
74.0 
To.O 
72!- 
72.7 
75.6 
70.7 


Tempekattjke. 


9H0 

10)  .w 


97.2 
97.9 
98.1 


7:i.H    95.2  ...  o2.H 


tiO.o 
51.4 
52.8 
49  H 
5'i.H 
oi.O 
15.0 


22.3 
44h 
49.1 
48  4 
44  9 
44.9 
48.1 


8.3 
22.4 
21  9 
22.3 
17.2 
17.5 
24.0 


42.0  19.2  29.9 


l.S.l 
30,1 
2K.5 

sa.H 

34.:; 
31. !■ 
39.0 


lOi   4 
13  111, 


8.4 


No.  Days. 


i   C3 


25  Hill    8 
22  10  14  ... 


Ill  9 

...111 
121  9 
23  11 
Sl;l2 


I5(  0 
l:s!  6 
811 
11  8 
10   8 


iili  ^ 


c  •-  ■'- 


3.42 
3.07 
4.44 
8M 
4.31 
0.41 
6.50 


s.w. 

E. 
N.E. 

ii\w". 

W. 


TEMPERATURE  REPORT  FOR  AUGUST,  1887. 


Temperature. 

No.  Days.     ■§_, 

^  j 

CO 

>.c 

a 

=  Sf  1    '"-  &  2 

c 

Stations. 

a 

so 

-  bo 

■n  « 

be 

-  "  0      A    .""  :     iD 

*3 

10 

la 

OJ 

■3 

01 

-5" 

5^ 

c 

M 

5 

0/ 

o 

"3 

Wl 

c 
a 

I. 

X 

s 

s 

1) 

.=■ 

is  -'~  a,  —  >.,  a)  1     d 

—  c  0,   =  ;:f  a;       > 

c  —  — xc— ^'     £ 

S      33 

5 

.53.9 

31 

40.2 

19.2 

■3 
25.4 

Q 
12 

ri.8 

1 

13 

14 

4 

Knoxville,  Tenn.. 

75.0  94.1 

13 

4.48    X.  E. 

Charlotte 

74.7  95.1 

(i 

52.8 

U 

42.:< 

19.4 

27.3 

12 

7.2 

27 

h 

11 

12 

10 

9.02   N.  E. 

Lynchburg,  Va... 

74.0  9-5.2 

11 

49.8 

30 

45.4 

19.8 

•29.3 

10 

7.3 

2 

12 

11 

8 

13 

4.73       S. 

Wilmington 

77.4  95.0 

13 

55  0 

30 

39.4 

14.4 

22.0 

31 

5  0 

24 

11 

10 

4 

14 

9.88   S.  W. 

SouihDort 

Hatteras 

Fort  Macon 

Wake  Forest 

Kitty  Hawk 

- 

Chapel  Hill 

Average 

75.3  94.ft 

53.0 

'11  8 

18  *> 

•'fiO 

fi7 

11 

13 

7 

14 

7.03 

S.&N 
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SECOND    BIENNIAL    REPORT 


TEMPERATURE  REPORT  FOR  SEPTEMBER,  1887. 


Temperatuke. 

No.  Days. 

' 

n* 

1 

sbf3 

0 

>.'iii 

<c 

■3  -  c 

STATIONS. 

5 

S 
a 

a 

<0 

3 

-l'    ? 
eS     O 

6 

c 

it 

.,-1   i~ 
X 

•3 

—  c 

=  OS 

CO 

31 

._.  C 
_05 

X 

•3 
s 

a; 

s 

■a 

lis 

c5  «  ' 

> 

r^ 

« 

0|  1-3 

Q 

« 

S 

:2 

cp    p 

-^ 

fcpp— "- 

70.il 
fiil  !' 

!ii.i;  1-1  o7.- 

1 
IF,  .SI.] 
J    50.2 

10.1 

22.S 

l«.K 

31.2 

27    4.8! 15 
...j    7.4^.. 

19 
15 

9   2 
10  5 

.80 

N.  E. 

Kuoxville,  Tenn... 

S.W. 

Charlotte ' 

ClI  1 

i.iv.d 

IJ  :-li:.i 

-'.1  (i2.C 

27.« 

SS.o 

3I    1.2  30 

Ml 

9;  5 

4 

1.39 

w  sw 

Lynchburg,  V'a 

(.(i.7 

iJ.i.i) 

1  ]  -i  ;..- 

J.j  6U.  1 

21.4 

84  7 

lol  7.1  la 

9 

11:10;        9 

3.U 

N.  K. 

1 

...1.... 

Kitty  Hawk  

70  4 

91.1 

i:- 

4<.(. 

2(ii56.r 

IS.l 

32.2 

4   (U  i'4 

Wlltningtim 

71.2 

91.0 

\i 

12.;i 

25:4s.: 

17.'J 

23.3 

lU  ll.U,2i! 

U 

loi  3 

7 

1.43 

s.  W. 

Chapel  Hill 

.  1 

1 

1 

z: 



— 







I" 

— 

j 

Average 



... 

!... 

TEMPERATURE  REPORT  FOR  OCTOBER,  1887. 


Tempekatcjke. 

No.  Days. 

■2  = 
5  5 

=  fe  a 

-  ?  o 

! 

'C  btT3 

(U 

>>« 

« 

— T  ^  — 

JS 

2 

Z  M 

t>D 

C—  ~ 

-Si         & 

STATIONS. 

a 

^'S 

r  cs 

^2 

n~'^ 

•r  .-      bo 

0 
S 

c 

c3 

® 

be 

CO 

6 

aj 

■3 

2 

aJ 

5^ 

3i 

aJ 

X 

-  c     >     a) 

~    =s    o 

T     OS    j; 

« 

X 

0  .r  to  1      i. 

s 

33  pl  J 

Q  ,  Si    S      -23 

« 

a"j\-^po — '- 

H        1    (^ 

Hatteras 

.S7.5 

79.61 10  42.1 

31  .^^.5  11.0 

24.8 

31 

5.3 

27 

16 

3 

12 

12 

ll.Ovl    N. 

Kno.xville,  Tenn... 

61.1 

«2.0   9  27  9 

^1  .35.7  22.4 

35.7 

4.6 

15 

9 

7 

8 

2.70  S.  W. 

€Uarlotte 

38.0j8;l9  10  ;>5.5 

30  4S.4  18.5 

3).6 

5.8 

15 

5 

IJ 

14 

8.04  N.  E. 

Fort  Macon 

i ' 



Lyncliburtr,  Va.... 

50.2  8S.2  io  30.01  l()l5>-,2  21.0 

36.2 

h 

7.1 

26 

131  ^  IC 

10 

3.«1     W. 

Chapel  Hill 

57.0  9O.0  lii.34.0iltii-='h.O  19.9 

4O.0  13 

4.0 

27 

16    3  12 

12 

11.21     W. 

Kitty  Hawk 

03.4  87.6;  3:45.0 

12 

42.1 

18.1 

.30.31... 

K.l 

8 

4..37 

Wilmington 

62.7  85.3;  3;.34,S 

31 

50.5 

18.6 

29.2 

16 

5.4 

29 

i'4 

0 

12 

10 

6  53 

N.W. 

! 

— 

— 







— 



— 

— 

— 

- 

Average 
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TEMPERATURE  REPORT  FOR  NOVEMBER,  1887. 


■o 

Tkmpkratuke. 

No.  DATS. 

iA 

i 

,     1=  c 

^-b   = 

STATIONS. 

c 

m- 

^1=  ■? 
- — ~    -I 

£ 
5 

5 

■J-. 

c 

5 

j;     -3  ~ 

|5  2, 
il5    j« 

u 

—  ^-'T     ^ 

§ 

J 

CS    S 

5 

■_) 

i.  c 

:: 

H 

0^ 

Hatteras 

.54  2 

72.8  2(i 

38  fi 

22 

31.'/  14.: 

25.3  28'  7.8'  9 

1.5'  7   8 

8 

2.87 

N. 

KHOXv'ille,  Teun.. 

47.5 

7:10  26 

14.7 

21 

.58.3  i3.0 

36.0...    7.4... 

14  12... 

12 

.93 

N.  E. 

Charlotte 

.50.1 

7.J.g  21) 

21.0 

21 

52.4  21  5 

34.1  11     7.9  18 

lt>  10   4 

3 

.01 

S.  W. 

]         ' 

LvDchbnrs,  V'a 

J(i.S 

To.-S   A 

22.4  30 

52.i>  22  T 

■ill.S    3    4.7  .(i 

!■  ii  5 

6 

101 

S.  W. 

Chapel  Hill 

47.9 

7';.0 

27 

25  • 

zl 

.51  (»|21.3 

3-<.i'    :<    li.O'H- 

17    5   .- 

2 

.8.-, 

\v  sw 

Kitty  Hawk 

Wilmington 

51.8 
47.S 

72.5 
7{.» 

l8 

■il 

31.2 
26M 

22 
21 

46.- 121  1 

28.ti24   10. 1    y 
32.5  24  13.2  29 

il'i'-l 

3 
6 

1.U3 
1.04 

47.8 

21,1. 

N. 

...I...1... 





Average 

1 

...| 1... 

• 

TEMPERATURE  REPORT  FOR  DECEMBER.  1887. 


STATIONS. 


Hatteras  

Knoxville,  I'enii.. 

Charl'  tie  

Fort  Macon 

L\  nchburg,  \''a... 

Chapel  Hill 

Kitty  Hawk 

Wilmington 

Wake  Forest 


Average . 


Temperature. 


47.9 
39.0 
42.1 


3  :i    J 


'J4.9  11 
ti4.0  4 
o2.8   4 


-  =  '.I  a  I 


No.  Days.    \B  § 


2«  8  30  31.1  It.l  29.7  31 
I3.ti:29|.=0.4  14.(>  27.71... 
10.3'.So|46.5  1.5.8  2«.5!... 


7.2  10 
4.8  ... 
6.5  ... 


=  :-_  i,Z'5  ''    " 


i;s45i 

9|li| 
14  U 


6J.4  1112.9  30  49  5  1.5.4  31.4    7  •).>  28   8  I     111      14 

lis.o   4  1403054.0  l8ii3K.ll   7  4.'     8   514  hi        6 

H6015  ls.73o!47.3  18.-^  33.8181  5  <l'i5  ...... ...1 

67.0  15  19.0 30 48.0  17.5  28.6,  3|  5.3;10,  9|ll  Hi      13 


6.i<6 
3.49 
4.91 


4  2S 
U.I9 
4.14 
4.41 


W. 


N  W. 
W. 


N.  E. 


82 


SECOND    BIENNIAL    REPORT 


TEMPERATURE  REPORT  FOR  JANUARY,  1888. 


Tempkrature. 

No.  Days. 

'■3 
=  -3 

>>  1 

ci 

.    8/' 

a; 

,  bee 

a 

6X 

Stations. 

a 

::  cc 

■a  ^ 

s 
^2 

i>  s  ■; 

5S.S 

be 

o 

0) 

^• 

3 

a 

•f!~  s 

.;:—  c 

a 

5 

aJ 

5 

s 

4/ 

■3 

6 

X 

£ 

'5 

■3 

iil 

'3 
> 

<0 

^ 

s 

Q 

J 

tt 

^- 

^ 

5 

-* 

-1 

-' 

- 

fc 

^ 

o 

^ 

CL 

Hatteras  

-H.7 

69.0 

•) 

22.5 

2, 

4().5 

u.s 

■M8 

2 

7.0 

* 

8 

12 

11 

18 

4.^0 

N. 

Knoxville,  Teun... 

40.0 

70.0 

(> 

12.0 

111 

■ih.O 

1-3.0 

29.0 

3.0 

3 

17 

11 

17 

0.61 

W. 

Charlotlf,. 

42.0 

72,8 

7 

17.2 

19 

55.t) 

19.S 

81.7 

1 

8.1 

17 

8 

12 

11 

14 

4.38 

S.  VV. 

Lvnchburg,  Va 

SiK 

7;^.7 

7 

14.0 

12 

.59  7 

17.5 

38.1 

80 

8.6 

iJ 

8 

15 

8 

10 

2.99 

*« 

Chapel  Hill 

89.4 

7o.() 

t 

Ifi.O 

19 

59.0 

1,S.5 

81.0 

1 

60 

3 

9 

8 

14 

7 

3.37 

t 

Kitty  Hawk 

44  (i  70  5 

h 

17.8 

',s 

58.2 

18.5 

80.4 

Ui 

4.8 

22 

10 

5.65 

N. 

Wilmingt'tn 

40.0  7.5.1 

7 

ZO.O 

r9 

55.1 

19.5 

32.5 

80 

8.5 

17 

13 

I. 

9 

17 

2.21 

N.W 

Wake  Forest 

I 

Average 



— 

-- 

~ 



— 



— 

— 

— 

— 



•  and  22.    t7  and  8.    **N'.  W.  and  S.  W.       JW.  and  8.  W. 


TEMPERATURE  REPORT  FOR  FEBRUARY,  1888. 


Temperature. 

No.  Days. 

3-3 

o 

.    a; 

6 

.5f1 

a 

Stations. 

s 

c 

bii 

a 
>>2 

~—  0 

=  ^B 

bl 

a 

^ 

o 
J3 

6 

(U 

6 

05    . 

X      6 

2 

6 

•a' 

^  ~  7j 

> 

rt 

cS 

« 

-— 

- 

O-'-  w 

S 

S 

a 

- 

oi  s 

5   p 

^ 

^ 

* 

- 

O 

^ 

Ph 

Hattei'Hs  

10,8 

•i5  5 

iO 

2li.S 

16 

88.7  12.5 

21.3  1; 

4.8 

:3 

9 

14 

6 

11 

3.83 

N. 

Knoxville,  Tenn.. 

15.8 

•i7.0 

18 

9.1 

28 

57.9  17.0 

34.3  ... 

6.0 

6 

9 

14 

13 

3.75 

W. 

46.1 

70.0 

IS 

15.5 

OS 

54.5  18.-. 

82.6  17 

10.0 

0 

6 

13 

10 

10 

4.26 

T 

Lynchburii,  \'a 

40.5 

H6,0 

18 

11.8 

28 

54.7 

18.4 

8  s.  7  14 

5  5 

4 

7 

10 

12 

12 

3.59 

»* 

Chapel  Hill 

Kitty  Hawk 

47.2 
46.1 

14  0 

'S 

58  0 

■)()  1 

.89  0  29 

1') 

II 

18 

7 

4.01 

72.1 

25 

22.5 

■AS 

49.ti 

17.2 

80.9  J9 

11 

4..54 

W. 

Wilniin^ton 

19.0 

72.0 

18 

24.6 

* 

47.1 

19.0 

83.8,tt 

5.1 

21 

i'6 

i.i 

6 

12 

6.22 

N.  E. 

1 

Average 



L..~ 

... 

n6and28.    ttl4  and  17.    JS.  W.  andS.    **N.  E.  and  N.  W. 


NORTH  CAROLINA  BOARD  OF  HEALTH. 


83 


TEMPERATURE  REPORT  FOR  MARCH,  1888. 


Temperature. 

No.  Days. 

.::  a 

— *0j: 

>> 

a  u-d 

s 

S3 

a, 

~  ® 

<u 

5  K   =1         fe 

STATIONS. 

o 

^^ 

+» 

•D  - 

> 

hlch 
snow 

.5~  0 

.5 

c 

03 

3 

Q 

1 

0 

2o.« 

2 
23 

a; 

43  2 

13  1 

iO.2 

a," 

i 

29 

c3 
a; 

2  3 

a; 
28 

12 

12 

•a 
7 

On   w 
fell, 
hail, 
sleet 

Total 

sleet 

Hatteras 

is.n 

69.0 

29 

10         5.07 

N.  R. 

Knoxvllle,  Tenn... 

16.S 

76.4  20 

19.0 

23 

57.4 

20.2 

37.5 

7.6 

9 

9 

13 

10         4.22 

N. 

Charlotte 

49;^ 

79.3  31 

•^0,0 

2;^ 

59  3 

22.4 

35.3 

5.2 

11 

12 

.S 

11         6.22 

^.  W. 
N,W. 

P 

Lynchbura:,  Va 

42.7 

80.1  31 

!rt..T 

23 

63.  K 

21.6 

37.1 

16 

6.4 

2.") 

11 

11 

9 

11         5.25 

N.W. 

Chapel  Hill 

47.:i 

7S  0  SI 

-'().() 

2.-; 

iSO 

21.3 

WO 

15 

9.0 

a 

10 

.8 

13 

S         8  73 

S.  W. 

Kitty  Havvk 

Wilmington 

4S.5 
MA 

7.5.8  31 
7B,.5  29 

21.1) 
24.0 

14 

54.2 
51.1 

20..5 
19.7 

32.9 
-9.5 

29 

1 

10.1 

8.2 

.'1 
27 

i'3 

i'6 

H 

10  6.75 

11  4.74 

S.  W. 

Wake  Forest 



1~ 



- 





- 



- 

- 

- 

- 

Average   

1 

a,  5th,  7th  and  26th. 


TEMPERATURE  REPORT  FOR  APRIL,  1888. 


Temperature. 

No.  Days. 

b1 

-  s.  ac 

>. 

«  -i  w 

r  ^  .^ 

a 

6 

-3 

a 

STATIONS. 

a 

Q 

- 

€ 

6 

-a  5 
s 

a 

0, 

■a  " 

3j 

i 

C! 

^ 

uhich   n 
11,  includi 
.lil,  snow  a 
eet. 

a 
> 

s 

5 

29 

o 
41.6 

S 
13 

.33.8 

14.2 

2)3 

^ 

"i 

9 

19 

"9 

0 

0        "^ 

c-o" 

Hatteras 

.57.3 

74.S 

.91  6  0 

6 

.11 

s. 

Knoxvil  6,  Tenn... 

61.3 

84.8 

29 

35.5 

21 

49.3 

23.9 

36.0 

15  13.0 

9 

19 

7 

4 

9 

4.00 

N. 

Charlotte 

63.2 

91.0 

29 

38.3 

25 

52.7 

24.4 

31.9 

...  1.3.2 

13 

13 

4 

7 

2.36 

s.  w. 

Fort  Macon 

Lynchburg,  Va 

50.3 

88.9 

9 

31  3 

■ii 

57.6 

■2.5.8 

43.8 

27111.2 

.'3 

17 

9 

4 

7 

1.67 

N.W. 

Chapel  Hill 

Kitty  Haw.k 

57.5 
61.7 

9-2.0 
87.5 

30 
31 

39.4 
37.3 

21 
26 

.52.6 
.50  2 

21.3 
20-8 

39.3 
32.2 

2!t|  9.^ 
2912.2 

12 
10 

iH 

"9 

"(i 

12 
6 

1.17 
LIO 

Wilmington. 

S.  W. 

Wake  Forest 

1 
"I 

Average 

1 
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SECOND    BIENNIAL    REPORT 


TEMPERATURE  REPORT  FOR  MAY,  1888. 


TEMPERATURE  REPORT  FOR  JUNE,  1888. 


STATIONS. 


Tempekaiure. 

No. 

>AYS. 

i 

a  tt-o 

1     '" 

>>« 

» 

•2C  C 

si 

§ 

w 

■>3 

3 

■a 

^5 
•o  g 

3i 

•a 

>. 

a 

J= 

V 

01 

is 

« 

tU) 

c 

5 

s 

<u 

w 

ate. 
ear. 
air. 
oud 

*„-=^ 

m 

o 

cS 

s 

<1> 

=  £i3x 

S 

K 

a 

J 

ft 

tf 

§ 

O 

Q 

-3 

q 

a 

fc 

"^ 

C  ^  a. 


«  m;-  mO) 


Hatteras 

Knoxville,  Tenn 

Charlotte 

Fort  IVIacon 

Lynchburg,  Va  .... 

Chapel  Hill 

Kitty  Hawk 

Wilmingt(ju 

Wake  Forest 


T3.l:8i(i:^9 


Average., 


73  8 
77.0 


74.S 


95.0  19 
98  0)21 


9ti.5  21 


9S..5123 
93.«2rt 


91.1 


59.0   5i24.0 


49.71  4 
oi3   4 


49  7 


45.3 
42.7 


41.0 
410 


4.01 


9.6  10.5 
I9.hi2i4 
21  o  30.1 


5    9i 


l(t|  7.6 
7110.3 


S.6 


ai  13113 
13  13 
2  2-2 


4.39 
4.18 
L66 


S.  W. 
s.  W. 

s.  w. 


2.24   N.  E. 


4.65   S.  W. 
3  5«   S.W. 


3.41    S.  W. 


NORTH    CAROLINA    BOARD    OF    HEALTH.  85 

TEMPERATURE  REPORT  FOR  JULY,  1888. 


Tempekatukk. 

No.  Days. 

=  •3 

E  ci— • 

, 

« 

<a 

i]> 

•  itTZ 

•-^S     -2 

ir» 

bi 

bi 

ir 

a  c  = 

— 

C 

>.r 

B 

,  sno 
incl 

g  wi 

Stations. 

•z 

03 

12 

S3 

^^2 

o 

s 

c 

.  S3 

M 

aJ 

1 

aj 

bo 

c 

03 

1 

0/ 

OJ 

C8 

33 

i 

^ 

>> 

1 

a!  «~       =: 

ill  1 

0 

rt 

CD 

s 

K 

a 

u 

OJ 

fel 

O 

a 

J 

a 

r 

Eb 

- 

0 

H        !    fc 

Hatteras  

74.6 

85. -1 

12 

(i-i.O 

4 

23.4 

10.1 

20.9 

4.4 

6 

6.24 

N.  E. 

Knoxville,  Tenn.. 

75.H 

»3  0 

7 

()0.4 

U 

32.(i 

20.2 

25.1 

/./ 

14 

l-i 

3 

9 

3.45 

E. 

Charlotte 

77.5 

99.(1 12 

(iO.O 

It) 

39.1) 

22.2 

:iu.8 

i'2 

14.U 

20 

3 

15 

13 

11 

J. 68 

N.  E. 

Fori  Macon 

,. 

Lynchburg,  Va 

73.4 

95.0   7 

55.4 

15 

.^9.0 

■22.5 

30.5 

9.8 

li 

•2.59 

* 

Chapel  Hill 





Kitty  Hawk 

Wilmington 

in  s 

II JO-' 

10 

5<IS 

4 

40  " 

1SS 

30  S 

i3 

8  3 

•■^^ 

9 

3.92 

75.9 

95.9 

12 

59.8 

3 

36.1 

17.1 

25.4 

12 

5.5 

29 

n 

11 

9 

11 

5.87 

E. 

Walse  Forest 

Average 

7.5.7 

94.8 

- 

59.5 

— 

35.4 

17^ 

27.2 

"sl 

— 

— 

9 

8.96 

N.  E. 

*N.  E.  S.  E. 

TEMPERATURE  REPORT  FOR  AUGUST,  1888. 


Temperature. 

No.  Days. 

t>  a 

ill 

Stations. 

□ 
0 

E 

B 
(U 

77.4 

09 

a. 
s: 
bo 

X 

87.8 

1 

C 

9 

CO 

a. 

C 
J 

66.2 

I 
24 

0) 

bo 

c 
s 

d: 
25.6 

bi 

a 

03 

"5 
■a 

5 

8.8 

fl) 

-  <S 

X 

c8 

o 

.13.6 

2 

30 

bt 

a 

^* 

5 

-3 
6.0 

1) 
1 
13 

a. 

:j 

17 

'5 
11 

>. 

■0 
5 

3 

On  which  rain 
fell,  including 
bail,  snow  and 
'•leet. 

■6 
a 

"5 

bo 
B 

> 
u 

13 

2.36 

s. 

Kno.\ville  Tenn,, 

Charlotte 

Chapel  Hill 

Kitty  Hawk 

Wilmington 

'76.9 

952 

*7 

5S.8 

24 

'3t)'.'4 

IM 

23.0 

27 

'4.1 

iv. 

li 

i'i 

"9 

'"  "13   " 

""i'.'ei  s!  w! 

75  5 

9"  1 

- 

60  4 

- 

30'^ 

10  0 

m 

- 

5  0 

- 

- 

- 

- 

Average 

3.40 

s. 

86 


SECOND    BIENNIAL    REPORT 


TEMPERATURE  REPORT  FOR  SEPTEMBER,  1888. 


Tempekature.                      No.  Days. 

-.11 

^ 

._;; 

be 

a 

STATIONS. 

♦a 
C 
O 

!» 

i. 

a.' 

bo 

•o 

1! 

X 

d 

|2 

» 

c 

_ 

-r  -  c  aj 

-"is 

bo 

c 

■5 

a 

:c 

* 

~ 

t: 

c3 

1/ 

e3 

i 

^';a: 

X 

c 

=  £.=  5 

©"Om 

V 

S 

5 

—.- 

^ 

K 

S 

5 

C 

■"P 

w 

o 

~ 

=-' 

0. 

14 

"6.63 

Hutu  ras _ 

7-^fi 

S:<.« 

1 

.Tll.2 

8(1 

•«.(i 

K.2 

12.8 

26 

ti.tj 

:8 

10 

12 

^ 

s. 

KimxviUe,  Tenn... 

64  3 

85.0 

U 

:i5.0 

80 

17.0 

•-'9.0 

!2 

3.0 

15 

12 

/ 

11 

13 

6.55 

E. 

1 

<  hapel  Hill 

1 

71  e 
71.1 

H7.01   1 

:«9 
48.9 

30 
8( 

17.1 
IJ.9 

27.1 
24.4 

30 

S.l 
4.« 

2.1 
25 

"e 

■g 

i'e 

15 

16 

9.40 

8.28 

Sl.b 

4 

Wnke  Kurest 

Average 

69  2 

SS  5 

«.- 

«Sh' 

13.7 

I8.T 

46 

7.28 



TEMPERATURE  REPORT  FOR  OCTOBER.  1888. 


Temperature. 

No.  Days. 

0  ei   . 
I-S.S 

i 

bo 

c 
> 

STATIONS. 

c 
0 

£ 

C! 
« 
0 

<I> 

i 

<0 

aJ 

35 

s 

=  bo 

1 

3 

® 

* 

^^ 

X 

X 

.J 

5 

0/ 

•0 
c 

Oil  which  lain 
fell,  ineluding 
hail,  snow 
and  sleet. 

60.8 

76.0 

11 

18.2 

•22 

■27.8 

10..H 

.•23 

11 

4.6 

7 

17 

8 

6 

8 

3.99 

N. 

60  •' 

78.6 
79.2 

2 

6 

42.9 
44.7 

21 

18 

35.7 

17.-, 
16.5 

J6.6 
25.7 

1 
19 

63 

6.8 

5  7 

•'6 

"7 

i'i 

ii 

13 

5.42 
5.65 

59  7 

25  13 

78.7 

- 

4.'i.fi 

— 

301 

14.1 

20 

— 

_ 

„,,',. 

4.78 

*  • 

'" 
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TEMPERATURE  REPORT  FOR  NOVEMBER,  1888. 


Tkmperatcre. 

No.  Days. 

1  = 
0 

STATIONS. 

s: 

c 

c 

E 

d 

a 

4) 

■6 

s 

go 

(V 

? 
3 

1.' 

bi 

■3 

= 

Cloudy. 

On  which  rain 
Ml.  including 
hail,  snow  and 
sleet. 

Total  rain-fall.  In 
Ing    hall,   snow 
sleet  (in  Inches. 

Prevailing  wind 

Routhport    

!  i 

i 

1 

50.8 
47.8 

74.2    2X7.7 

2(i  .^l)-5 



«5 

17.4 
1.5.0 

v 
1 

4  Ol-'--' 

12 
6 

6 
9 

Ii 
15 

12 
17 

.5..52    N.  E. 

Knoxvllle,  Tenn... 

77.0 

7 

2'>.< 

•,^ 

310 

3.0 

30 

3  19   N.  E. 

Chapel  Hill 1 

Kiltv  Hawk oT.'J 

79.51  5  3I.H 
79.8   3  35.8 

2H 

27 

45.i 
22.0 

15.8 
i:{.9 

SI.O 
22.0 

.5.2 
4.0 

ii 

"5 

i'4 

""w" 

3.16 
5.50 

Wilmington  51.2 

N.  E. 

- 
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— 

4.0 

- 

— 
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... 
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4.tH> 

N.  E 

TEMPERATURE  REPORT  FOR  DECEMBER,  1888. 
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No.  Days 

"        .1 

^! 

c' 

>•? 

« 

=  tC3 

STATION.--. 

c 
0 

E 

GO 

—  ;- 

-3 

•eg 

4; 

$1 

•0 

>~. 

hlch  n 
includl 
snow  a 

s 

e3 

bl) 

o; 

21  ^l§ 

s       ai 
4>       «- 

S    i 

—  ->  4- 

u       s 

C  -—         fc. 

s 

B 

0 

►J 

«l^i^ 

C:     - 

J       - 

Z-l'^o—'^ 

1^-r  ^ 

South port 

46.3 
45.3 

62.4 
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TABLE   SHOWING   CONDITION    OF    JAILS   FOR  YEAR  1887,  IN 

THE  COUNTIES  REPORTING  TO  THE  STATE 

BOARD  OF  HEALTH. 


Number  of  Pi  isoners  con- 
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4 

2 
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1 

5 

1 

3 

1 

1 

2 
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1 

4 

4 

1 
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2,85-1 
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800 
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5 
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2 
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17 
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4 
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7 
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0 
0 
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b 
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0 
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3 

1 

2 
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1 
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4 

3 
ll 
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12 
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17 

b 
(1 

b 

4 

a 

0 
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0 
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3 
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5 

6 
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7 
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5 
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8 
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4 
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o2 
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5 
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2 

3 
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0 
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19 
15 
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2 
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4 

a 
40 

4 

9 

& 

6 
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2 
3 
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4 
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2^ 
0 
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b 

5 

2 
J 
3 
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4 
b 

10 
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0 

13 
7 
2 

3 

1 
4 

8 

10 

7 
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b 
15 
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4 
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1 

3 

5 
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1 
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« 

1 

5 

2 

42 
3 

3 
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12 
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7 
1; 
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3 
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4 

Columbus 
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Clean    and   properly 

disinfecled. 
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Macon 
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Noithampton.... 
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2 
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b 
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Had. 
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14 

2 
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20 
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3 

0 
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Warren 
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8 

"6 
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i 
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4 
3 
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0 

0 

3 
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10 
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10 

2 

y 

"3 

8 

14 
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2 

0 

1 
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REPORT  ON  THE  SANITARY  CONDITION  OF  THE 
WESTERN  INSANE  ASYLUM. 


To  the  Board  of  Directors  Western  N.  C.  Insane  Asylum, 

Morganton,  N.  C: 

Gentlemen  : — The  undersigned,  members  of  a  committee 
from  the  N.  C.  Board  of  Health,  appointed  by  President 
Jones,  at  the  request  of  the  Superintendent  to  visit  your 
institution,  would  respectfully  report.  We  reached  Morgan- 
ton  July  28th,  and  spent  part  of  that  day  and  of  the  next 
at  the  Asylum,  considering  the  following  subjects,  upon 
W'hich  Dr.  Murph}-  desired  our  opinion : 

1st.  The  amount  of  water  supply. 

2d.  The  dietary  list,  the  amount,  quality  and  mode  of 
preparation  of  the  food  furnished  to  the  patients. 

3d.  The  propriety  of  using  the  sewage  of  the  institution 
on  its  garden. 

4th.  The  difference  between  painted  and  unpainted  walls, 
looked  at  from  a  sanitary  point  of  view. 

1.  The  Amount  of  Water  Supply. 

In  regard  to  the  facts,  we  were  compelled  to  accept  the 
statements  of  the  Superintendent,  but  we  have  no  hesitation 
in  expressing  our  perfect  confidence  in  their  trustworthiness. 
We  learned  from  him  that  the  total  amount  of  water  deliv- 
ered at  the  Asylum  through  the  supply-pipe  from  the  moun- 
tain in  24  hours,  was  about  275  gallons  per  patient,  more 
than  enough,  but  that  owing  to  the  fact  that  there  was  no 
provision  for  storing  any  part  of  it,  for  that  purpose,  only 
al)Out  half  of  it  could  be  utilized,  or  so  much  of  it  as  was 
delivered  during  the  waking  hours  of  the  institution.  In 
consequence,  during  certain  hours  of  the  morning,  when  the 
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draught  upon  the  supply  was  greatest,  the  pressure  was  so 
much  diminished  that  water  could  not  be  obtained  above 
the  second  tloor. 

We  regard  water  in  the  greatest  abundance  easily  acces- 
sible at  all  points  and  at  all  hours  as  of  the  highest  impor- 
tance in  the  proper  management  of  all  hospitals,  more 
especially  those  whose  patients,  on  account  of  the  nature  of 
their  complaints,  are  unusually  filthy.  We  would,  there- 
fore, respectfully  recommend  that  as  soon  as  it  can  be  ar- 
ranged, storage  for  the  water,  at  present  running  to  waste^ 
sufficient  to  keeping  full  pressure  in  the  pipes  at  all  timeS;. 
be  provided. 

2.  The  Dietary  List,  &c. 

We  inspected  the  list,  catechised  the  Steward  on  the  sub- 
ject, visited  the  kitchen,  examined  the  dinner,  the  cookings 
and  talked  with  the  housekeeper.  In  our  opinion,  the  diet 
is  sufficiently  varied,  excellent  in  quality,  well  prepared,  and 
so  far  as  we  could  judge  (without  a  residence  in  the  institu- 
tion for  a  considerable  time),  ample  in  quantity. 

3.  The  Propriety  of  using  the  Sewage  on  the 
Garden. 

We  think  it  inadvisable.  Dr.  C.  W.  Chancellor,  "  Secre- 
tary of  the  Maryland  Board  of  Health,"  in  his  admirable 
report  on  Improved  Methods  of  Sewage  Disposal,  &c.,  1887, 
says :  "  The  saturation  of  the  soil  in  or  near  a  town,  by  crude 
sewage  matters,  is  a  constant  concomitant  of  epidemic  dis- 
eases; while  a  proportionate  exemption  from  such  maladies 
has  followed  the  removal  of  this  source  of  atrial  pollution.'^ 
*  *  "  The  sewage,  cleared  of  its  solid  matter  by  deodorizing 
and  precipitating  agents,  may  be  used  for  fertilizing  pur- 
poses, but  even  this  purified  liquid,  if  allowed  to  stagnate 
in  large  quantities  on   the  surface,  would,  as   in   common 
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irrigation,  be  likely  to  engender  disease."  Another  reason 
against  such  an  application  of  the  sewage,  which  occurs  to 
us,  is  that  the  appetites  of  nearly  all  invalids,  more  especially 
the  insane,  to  whom  the  digestion  and  assimilation  of  a 
sufficiency  of  good  food  is  of  peculiar  importance,  is  noto- 
riously capricious  and  uncertain,  and  should  it  come  to  the 
knowledge  of  your  patients,  as  it  would  of  course,  that  their 
vegetables  were  largely  the  product  of  their  own  excrement, 
their  appetites  would  be  still  more  impaired.  Finally,  owing 
to  its  very  great  dilution,  its  profitable  use  would  be  exceed- 
ingly problematical. 

4.  The  Hygienic  difference  between  Painted  and 
Unpainted  Walls. 

It  is  always  desirable  that  hospital  walls,  or  those  of  any 
apartment  habitually  occupied  by  sick  people,  should  be  of 
such  a  character  as  to  absorb  as  little  as  possible  of  the 
effluvia  constantly  emanating  from  the  patient.  As  painted 
walls  have  less  power  of  absorption  than  hard  finished,  we 
think  them  preferable ;  but  we  can  see  no  necessity  for 
painting  the  walls  of  the  Asylum,  which  are  unusually  good 
at  present,  though  we  would  recommend  that  paint  be  applied 
when  they  need  overhauling. 

In  conclusion,  we  desire  to  express  our  appreciation  of  the 
kindness  and  hospitality  of  Superintendent  Murphy. 

RICHARD  H.  LEWIS,  M.  D. 
HENRY  T.  BAHNSON,  M.  D. 
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REPORT  ON  THE  SANITARY  CONDITION  OF  THE 
EASTERN  N.  C.  INSANE  ASYLUM, 

BY    DR.    J.    H.    TUCKER,    AND    J.    L.    LUDLOW,    C.    E.,    M.    S.,    COM- 
MITTEE   APPOINTED    BY    THE    NORTH    CAROLINA    BOARD 
OF    HEALTH    AT    THE    INVITATION     OF     THE 
EASTERN    ASYLUM    FOR   THE    INSANE. 


Raleigh,  N.  C,  July  21,  1888. 

To  the  Svperintendent  and  Board  of  Directors, 

Eastern  Insane  Asylum : 

Gentlemen  : — In  accordance  with  your  invitation,  and 
under  instructions  from  the  office  of  the  Secretary  of  the 
State  Board  of  Health,  we  would  respectfully  state,  that  on 
the  27th  of  June  we  made  a  careful  sanitary  inspection  of 
the  Institution  over  which  you  preside,  and  beg  to  submit 
herewith  the  following  report : 

We  note  with  pleasure  the  present  excellent  health  of  the 
Asylum,  and  its  exemption  from  epidemic  diseases  of  all 
kinds  for  the  past  twelve  months.  When  it  is  remembered 
that  dysentery  and  diarrhoea  have  prevailed  in  epidemic 
forms  throughout  Eastern  Carolina,  and  to  some  extent  in 
the  immediate  vicinity  of  the  Asylum,  we  are  obliged  to 
believe  that  the  immunity  enjoyed  is  the  result  of  constant, 
vigilant  and  intelligent  enforcement  of  the  sanitary  rules 
and  regulations  which  seem  to  prevail  in  every  department 
of  this  Institution. 

The  wards,  dormitories,  mess-halls,  closets  and  pantries 
were  found  in  good  order  and  scrupulously  clean,  every- 
where showing  the  effects  of  soap  and  water  properly  and 
vigorously  applied.  The  air  space  in  the  dormitories  is  abun- 
dant (750  cubic  feet  space  per  capita  being  the  allowance). 
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and,  with  the  exception  noted  under  the  head  of  ventilation 
there  was  an  absence  of  all   unpleasant  and  disagreeable 
odors.     The  beds,  bedding,  sheets  and  coverlets  were  neat, 
tidy  and  admirably  adapted  to  the  purpose  for  which  they 
are  designed. 

The  grounds  and  yards  are  in  a  good  sanitar}^  condition 
The  superticial  drains  are  all  open,  no  accumulation  of  gar- 
bage, no  standing  water,  and  the  entire  premises  showed 
evidences  of  constant  and  systematic  attention. 

The  patients  were  neatly  and  comfortably  clad,  and  their 
appearance  indicated  clearly  that  all  proper  rules  of  personal 
hygiene  were  rigidly  enforced.  While  it  does  not  come 
properly  within  the  scope  of  this  report,  we  cannot  forbear 
to  say,  that  the  health  authorities  of  the  State  can  render 
these  poor,  unfortunate  people  no  greater  service  than  to 
strongly  impress  upon  the  county  authorities  the  importance 
of  early  hospital  treatment  for  the  insane.  These  people, 
especially,  come  from  the  poor  and  more  dependent  of  our 
inhabitants ;  they  are  found  in  their  own  homes  in  condi- 
tions of  utter  destitution,  often  suffering  for  the  bare  necessi- 
ties of  life ;  or  else  they  are  found  in  work-houses,  poor-houses 
or  jails,  without  treatment  of  any  kind,  and  are  physical  as 
well  as  mental  wrecks. 

It  is  confidently  believed  that  earlier  recognition  of  insan- 
ity, with  prompter  efforts  at  treatment,  will  enable  this  Insti- 
tution to  show  a  greatly  diminished  death  rate  and  a  much 
more  gratifying  percentage  of  recoveries.  We  would  respect- 
fully commend  this  matter  to  the  serious  consideration  of 
all  persons  who  are  in  any  way  connected  with  the  manage- 
ment and  care  of  the  insane  throughout  the  State. 

The  kitchen  was  found  in  fairly  good  condition,  the  uten- 
sils were  in  good  order  and  clean,  but  showed  evidences  of 
wear.  The  range  is  also  much  worn  and  is  too  small  to 
meet  the  requirements  of  an  Institution  of  this  size.  We 
recommend  its  condemnation,  and  the  substitution  of  one 
of  larger  capacity  and  more   approved   pattern.     To  this 
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should  be  added  two  or  three  large  boilers  of  sufficient  size 
to  supply  the  Institution  with  soups  and  stews. 

We  were  permitted  to  examine  the  bread  (both  corn  and 
wheat),  which  was  found  to  be  of  excellent  quality,  whole- 
some and  palatable;  indeed,  the  entire  dietary,  so  far  as  we 
were  advised,  is  sufficient  in  quality,  quantity  and  variety, 
to  meet  all  the  requirements  of  health. 

The  ice  supply  seemed  inadequate  for  the  needs  of  the 
Institution,  and  there  was  no  provision  for  preserving  fresh 
meats,  vegetables,  fruits,  butter  and  milk  in  warm  weather. 
Both  from  an  economic  and  health  stand  point,  we  would  sug- 
gest the  addition  of  a  large  refrigerator,  with  a  sufficient 
number  of  compartments  to  meet  these  important  ends. 
The  cost  of  such  an  apparatus,  when  measured  by  the  con- 
venience and  comfort  afforded,  would  be  trifiing. 

Water  Supply. 

The  water  supply  of  the  Institution  is  from  two  sources, 
and  obtained  by  two  distinct  systems.  One  supply  is  for 
drinking  and  culinary  purposes;  the  other  for  general  use 
and  drainage  purposes. 

The  supply  for  drinking  and  culinary  use  is  rain  water 
gathered  from  the  roof  and  stored  in  cisterns.  Such  a  sup- 
ply is  quite  desirable  and  affords  a  very  excellent  quality 
of  water — provided  some  precautions  are  taken  in  collecting 
it.  This  water  .'^hould  be  collected  and  stored  during  the 
winter  or  rainy  seasons.  At  various  times  during  the  year,, 
the  atmosphere  is  loaded  with  various  impurities,  which 
could  not  be  safely  introduced  intr.  our  drinking  water.  During 
the  summer  or  any  dry  period,  the  air  may,  and  usually 
does,  become  very  heavily  laden  with  such  impurities, 
from  particles  carried  in  dust  from  the  streets  and  roads, 
from  the  gases  of  manufactories,  from  decomposition  of 
various  vegetable  and  animal  substances  and  other  sources. 
At  such  times  the  atmosphere  may  become  contaminated  to 
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such  an  extent,  that  an  ordinary,  or  at  times  an  extraordi- 
nary, rain  would  not  sufficiently  purify  the  air  to  pass  any 
portion  of  the  rain  water  without  its  absorbing  more  or  less 
of  its  impurities.  Further  demonstration  is  not  necessary 
to  show  that  it  would  be  injudicious  to  collect  rain  water  at 
such  times  for  drinking  or  culinary  purposes. 

In  the  autumn  season  also,  when  so  much  of  nature  is  in 
a  state  of  death  and  decay,  great  care  and  limitation  should 
be  placed  upon  the  collection  and  use  of  rain  water. 

During  the  winter  and  spring  when  rains  are  much  more 
frequent  and  copious,  the  atmosphere  is  little  likely  to 
become  dangerously  contaminated.  It  is  then  in  its  most 
pure  condition,  and  there  is  little  danger  of  collecting  evil 
impurities  with  rain  water  stored  at  such  times,  hence  these 
are  the  seasons  when  these  supplies  should  be  obtained. 
Before  storing  rain  water  at  this  time,  however,  one  precau- 
tion is  quite  necessary,  the  rain  should  be  allowed  to  con- 
tinue for  a  few  moments  to  wash  the  roof  of  all  substances 
which  might  be  collected  and  deposited  there,  before  the 
water  is  turned  into  the  cistern.  It  gives  us  pleasure  to  state 
that  we  were  informed  by  the  authorities  that  these  observa- 
tions have  been  and  are  largely  practiced,  and  we  therefore 
feel  assured  that  the  supply  is  a  very  wholesome  one.  A 
further  and  very  desirable  purification  they  also  obtain  by 
passing  the  water  from  the  storage  tanks  through  a  charcoal 
filter  before  it  is  used. 

The  water  which  is  used  for  general  purposes  and  drain- 
age, is  pumped  from  the  river  Mowing  near  by  to  elevated 
tanks,  giving  a  sufficient  head  to  distribute  the  water 
throughout  the  institution.  Hose  connections  are  main- 
tained with  these  tanks  for  use  in  case  of  fire.  This  supply 
is  seemingly  adequate  for  all  demands  and  is  of  ver}-  fair 
equality. 
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Drainage. 

The  drainage  system  we  do  not  find  in  such  favorable 
condition  as  the  water  supply.  In  its  design  and  construc- 
tion various  errors  ha.ve  been  made,  the  results  of  which 
might  reasonably  be  expected  to  prove  serious.  While  the 
evils  which  will  be  mentioned  have  not  as  yet  apparently 
caused  any  serious  results,  as  far  as  we  could  learn,  yet  they 
are  disease  tempters,  and  should  be  remedied  at  once,  ere 
the  good  record  of  the  drainage  system  be  completely  de- 
stroyed. 

The  house  drains  of  the  sewerage  system  are  located  in 
ditches  or  tunnels  excavated  beneath  the  building.  These 
tunnels  are  at  right  angles  to  each  other,  one  extending  the 
entire  length  of  the  building,  the  other  intersecting  this 
from  one  side.  They  are  provided  and  used  for  carrying  all 
the  service  pipe  of  the  building  to  the  various  distributions. 
The  ventilation  of  these  tunnels  is  very  defective,  and  will 
be  discussed  more  fully  under  the  general  head  of  ventila- 
tion. 

The  sewer  pipes  in  these  tunnels  are  buried  to  a  slight 
depth  and  located  so  that  iron  soil  pipe  extensions  are 
made  from  these  to  serve  the  closets  in  the  various  wards 
in  the  institution.  These  iron  soil  pipes  are  of  proper  size 
and  extend  to  the  roof  of  the  building ;  on  each  floor,  pan 
closets  are  connected  with  them,  as  well  as  bath  tubs  and 
wash  bowls ;  kitchen  and  pantry  sinks  are  also  connected 
with  these  pipes.  These  service  connections  are  in  many 
cases  in  very  bad  condition ;  some  are  not  trapped  at  all,  and 
others  very  imperfectly  trapped.  All  these  connections 
should  have  a  thorough  remodeling  and  be  put  in  perfect 
condition,  as  well  as  be  provided  with  ventilating  facilities, 
which  will  be  further  spoken  of  in  what  follows. 

The  iron  soil  pipes  from  the  bath  rooms,  closets,  &c.,  are 
carried  to  a  terra  cotta  pipe  in  the  tunnel,  spoken  of  above 


NORTH    CAROLINA    BOARD    OF   HEALTH.  105 

this  pipe  continues  to  the  outside  of  the  building.  From 
this  point  to  the  outfall  at  the  river  bank,  there  is  a  fourteen 
inch  sewer  pipe ;  at  the  outfall,  provisions  for  carrying  ofiF 
the  sewage  rapidly  had  been  neglected,  but  upon  our  recom- 
mendation, the  Superintendent  gave  orders  to  have  it  reme- 
died immediately. 

The  pipes  are  too  large  for  the  service  required,  and  the 
system  as  a  whole  has  very  inadequate  and  imperfect  venti- 
lation, the  evil  effects  of  which  itself  is  further  aggravated 
by  the  excessive  size  of  pipes. 

Earthenware  pipes  should  never  be  used  in  the  construction 
of  soil  pipe  in  any  drainage  system,  and  in  the  case  of  these 
tunnels,  though  these  pipes  are  buried,  there  is  yet  a  possi- 
bility, and,  indeed,  a  great  probability,  of  sewer  gas  escaping 
from  imperfectl}^  made  joints,  and  forcing  its  way  through 
the  slight  covering  of  earth  over  them ;  such  a  case  would 
be  very  much  aggravated  here  on  account  of  the  slight  air 
space  in  the  tunnels  and  their  imperfect  ventilation ;  that 
there  was  such  escaping  sewer  gas  was  too  evident  at  the 
time  of  our  visit  by  the  odor  of  the  air  in  the  tunnels  and 
in  the  corridor  of  the  first  floor  above.  These  earthenware 
pipes  beneath  the  building  should  at  once  be  replaced 
by  cast  iron  pipes,  with  carefully  made  lead  joints,  and  fre- 
quently tested  for  leaks  and  imperfections.  This  is  especially 
necessary  when  it  is  considered  that  the  air  from  these  tun- 
nels is  directly  communicated  to  the  wards  and  corridors  of 
the  building  under  the  existing  state  of  affairs ;  recommen- 
dations regarding  the  change  of  this  will  follow  in  this 
report. 

The  sewer  from  the  building  to  the  river  is  unnecessarily 
large,  but  it  will  not  deserve  serious  criticism  if  frequently 
and  copiously  flushed,  and  the  following  provisions  for  ven- 
tilation are  put  in  effect : 

Thorough  ventilation  of  the  system  should  be  provided, 
first,  by  constructing  at  least  three  (more  would  be  better) 
ventilating  shafts  along  the  sewer  from  the  building  to  the 
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outfall,  one  of  which  should  be  placed  near  the  outfall,  one 
about  midway  to  the  building,  and  one  near  the  building 
where  the  fourteen-inch  sewer  begins.  The  first  two  may  be 
simply  a  piece  of  pipe  or  brick  chamber  extended  from  the 
pipe  to  the  surface  or  high  water  mark,  and  provided  with 
open  covers. 

The  ventilator  near  the  building  should  be  a  brick  and 
cemented  chamber,  with  bottom  concentric  with  the  out- 
flowing pipe.  All  soil  pipes  and  waste  pij)es  should  be  led 
to  this  chamber.  It  should  be  of  itself  sealed  from  the 
external  air,  except  by  a  ventilating  pipe  of  three-inch  cast 
iron,  which  should  be  carried  from  the  chamber  to  a  few 
feet  above  the  top  of  the  building,  remote  from  any  window 
or  chimney.  All  inflowing  pipes  of  this  chamber  should 
be  provided  with  a  running  trap,  ventilated  on  house  side 
to  ventilating  pipe,  just  before  entering  the  chamber.  This 
will  provide  for  good  ventilation  of  the  sewer  itself  and 
prevent  any  gases  which  may  accumulate  therein  from  enter- 
ing the  pipes  within  the  building. 

For  the  ventilation  of  the  soil  pipes,  further  provision  is 
also  necessary.  The  soil  pipes,  extending  as  they  do  to  the 
roof  of  the  building,  will,  in  some  circumstances,  serve  as 
ventilators,  as  they  were  evidently'  designed  to  serve,  but 
when  they  are  filled  with  water  in  an  upper  story,  ventila- 
tion is  completely  cut  off  for  all  floors  below,  and  the  solid 
column  of  water  rushing  down  the  pipe  tends  to  force  the 
traps  on  the  lower  floors,  if  not  otherwise  ventilated,  rather 
than  to  permit  the  pipe  to  serve  as  a  ventilator.  It  is  during 
a  rain,  however,  that  the  existing  arrangement  displays  its 
weakness  and  inadequac}'.  At  such  a  time  when  rain  from 
the  roof  is  running  down  the  soil  pipes,  as  we  were  informed 
it  usually  does,  the  air  and  gases  in  the  pipes  are  under  the 
greatest  compression,  hence  the  greatest  need  for  an  oppor- 
tunity of  its  escape.  But  just  at  this  time,  the  pipe  is  run- 
ning full  of  water  and  there  is  no  avenue  of  escape,  except 
to  force  the  weaker  trap  or  traps  along  its  path.     In  brief, 
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at  the  time  ventilation  is  most  needed,  it  is  the  least  pro- 
vided. To  remedy  this,  there  should  be  a  two-inch  cast  iron 
pipe  extended  along  but  independent  of  the  soil  pipe  to  a 
few  feet  above  the  roof,  this  to  serve  as  a  ventilating  pipe 
only,  and  all  traps  and  connections  should  be  ventilated 
through  this  pipe. 

The  pan  closets  in  use  are  probably  as  good  provision  as 
can  be  made  for  people  of  this  class,  but  their  frequent  flush- 
ing should  never  be  neglected.  In  connection  with  these 
closets  however,  we  found  a  great  evil  to  exist  in  the  floors 
of  the  rooms  in  which  the  closets,  wash  sinks,  bath  tubs,  etc., 
are  located.  With  this  class  of  people  especially,  it  is  emphati- 
cally necessary  that  the  floors  should  be  made  of  some  non- 
absorbing  material,  such  as  slate  or  tiles,  as  wood  floors  are 
apt  to  occasion  much  evil  by  absorbing  various  impurities 
consequent  upon  such  places. 

HEATING. 

The  building  is  heated  by  steam  radiators  distributed 
about  the  various  corridors.  While  we  do  not  approve  of 
this  method,  it  is  yet  one  of  the  standard  methods  of  heating, 
and  we  would  reserve  comment,  except  to  say  that  we  deem 
it  urgently  desirable  that  the  steam  conducting  pipes  which 
are  suspended  in  the  tunnels  should  be  wrapped  or  covered, 
as  very  much  heat  is  lost  and  unnecessary  fuel  consumed  on 
account  of  the  exposed  portion  of  the  pipes. 

In  suggesting  the  improvement  of  the  heating  .system,  we 
must  preface  our  recommendations  by  observing  that  the 
present  method  serves  only  to  heat  and  reheat  and  keep 
heated  the  same  air,  after  being  breathed  and  fouled  and 
breathed  over  and  over  again,  until  it  is  laden  with  an 
enormous  and  extremely  dangerous  excess  of  carbonic  acid 
gas;  we  cannot  see  how  it  can  be  otherwise  in  the  cold 
season,  when  we  were  informed  by  the  authorities  that  it  is 
next  to  impossible  to  keep  any  windows  open  on  account  of 
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the  inclinations  of  the  patients  to  keep  off  every  encroach- 
ment of  cold  air  and  the  existing  ventilation  being  insuffi- 
cient to  overcome  this  difficulty. 

Our  recommendation  for  the  improvement  of  the  heating 
method  is  that  in  addition  to  the  existing  steam  system,  a 
heated  air  S3'stem  be  adopted.  Detail  plans  for  such  a  sys- 
tem would  embody,  provision  for  drawing  air  from  the 
external  atmosphere  remote  from  any  possible  contamina- 
tion, heating  this  air  by  passing  it  through  a  suitable  furnace, 
conducting  it  throughout  the  building  by  the  existing  flues 
and  such  other  ducts  as  might  be  required,  and  finally,  when 
this  air  has  served  its  mission  by  warming  and  being 
breathed,  that  it  be  conducted  by  other  flues  to  the  top  of 
the  building  and  returned  again  to  the  external  atmosphere 
at  such  a  point  or  points  that  it  will  not  again  be  returned 
to  the  furnace.  This  system  would  serve  the  double  purpose 
of  supplying  fresh  air  as  well  as  heat.  The  two  systems 
could  be  operated  in  harmony  after  a  little  experimenting 
to  determine  the  relative  amounts  of  heat  to  be  supplied  by 
the  hot  air  furnace  and  the  steam  boilers  in  order  to  furnish 
sufficient  heat  and  pure  air  to  the  inmates  of  the  Institution. 
The  adoption  of  these  plans  would  very  greatly  simplify  and 
aid  materially  in  the  adoption  of  the  recommendations  under 
the  following  subject  of  ventilation. 

VENTILATION. 

The  ventilation  of  the  Institution  is  defective  and  to  be 
condemned.  It  consists  of  a  system  of  flues  extending  from 
the  tunnels  before  spoken  of  to  the  attic  of  the  building, 
with  openings  to  the  different  wards  and  corridors  along 
their  course,  and  terminating  in  the  attic  instead  of  directly 
into  the  external  air.  The  air  of  this  attic  is  drawn  out  by 
ventilators  above  the  roof.  The  fresh  air  supply  is  taken 
from  the  tunnels ;  these  are  insufficiently  supplied  from  the 
.external  air  by  the  openings  at  the  ends  and   by  several 
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small  openings  beneath  the  floor  at  the  top  of  the  tunnel. 
As  stated  before,  the  air  of  these  tunnels  is  very  foul  and 
very  unfit  to  be  supplied  to  the  building  for  fresh  air,  the 
case  is  quite  similar  to  ventilating  a  dwelling  house  by  taking 
the  fresh  air  supply  from  the  cellar,  which  is  severely  to  be 
condemned. 

To  improve  the  ventilation,  we  recommend  the  following 
The  air  in  the  tunnels  beneath  the  building  should  first  be 
purified  by  furnishing  a  greater  supply  from  the  outside,  and 
by  replacing  the  terra  cotta  house  drains  by  cast  iron  of  suffi- 
cient weight  and  strength  to  admit  of  caulking  the  lead 
joints,  so  as  to  make  them  water  and  gas  tight.  The  fresh 
air  suppl}'  for  the  wards  and  corridors,  should  be  obtained 
directly  from  the  external  atmosphere  by  some  standard 
approved  method,  and  the  supply  should  be  so  adequate 
that  it  can  at  all  times  be  mechanically  regulated  to  suit  the 
requirements  for  proper  displacement.  This  air  should  be 
supplied  directly  to  the  inmates  by  one  system  of  flues  and 
carried  away  by  flues  entirely  separate  from  these.  The 
location  of  the  openings  to  and  from  the  flues  would  some- 
what depend  upon  the  system  of  heating  which  may  be 
applied ;  with  the  present  system  of  heating,  however,  and 
the  problem  simply  one  of  supplying  fresh  air,  we  would 
recommend  that  the  supply  flue  openings  be  placed  near  the 
ceiling,  and  the  exhaust  flues  near  the  floor;  this  would  give 
a  desirable  circulation  to  the  air  and  more  completely  carry 
off"  the  impurities  or  vitiated  air,  which,  being  heavier  than 
the  pure  air,  would  be  more  generally  collected  near  the 
floor. 

In  closing,  we  would  state  that  some  of  the  criticism  may 
seem  unjustly  severe,  and,  in  mitigation,  we  would  also  state 
that  in  this  report  we  have  not  considered  how  other  similar 
Institutions  may  be,  but  how  this  and  all  others  should  be, 
from  a  purely  sanitary  stand-point. 
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CONCLUSION. 

In  conclusion,  we  beg  to  make  due  acknowledgment    to 
the  Superintendent  and  his  staff  for  the  valuable  aid  ren- 
dered in  making  the  survey,  and  to  return  our  thanks  for 
the  hospitality  extended  to  us  during  our  stay  at  the  Asylum. 
Very  respectfully, 

Your  obedient  servants, 

J.  H.  TUCKER,  M.  D., 
J.  L.  LUDLOW,  C.  E. 
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PRELIMINARY  ENQUIRY   INTO   THE   CAUSES    OF   DEATH    IN 

NORTH   CAROLINA,  AND    SOME   SUGGESTIONS 

ABOUT  THE  FUTURE  OF  PREVENTION. 


BY   THOMAS   F.    WOOD,   M.  D. 


Sanitary  reformation,  to  be  permanent,  must  be  founded  upon  the 
conviction  of  insanitariness,  and  to  convince  a  community  of  insanitary 
conditions  we  mus*  have  the  figures  and  facts  which  have  been  care- 
fully and  honestly  collected,  intelhgently  recorded,  digested,  and  inter- 
preted. So  then,  we,  at  the  very  outset,  meet  with  the  difficulty,  as 
regards  our  State  at  large,  of  a  lack  of  sufficient  information  of  vital 
statistics  to  make  any  but  preliminary — but,  we  trust,  practical — deduc- 
tions. 

Few  towns  in  the  State  have  kept  records  of  death  until  since  the 
State  Board  of  Health  was  organized,  with  the  exception  of  Wilmington; 
and  death  certificates  wei"e  made  compulsory  there  in  1873 — since  then 
Charlotte,  Asheville,  Durham,  Fayetteville,  New  Berne,  Raleigh,  Golds- 
boro,  Henderson,  Oxford.  Washington  and  Tarboro. 

These  towns  have  made  their  work  regularly,  and,  I  believe,  con- 
scientiously. 

The  county  reports  are  deficient,  and  necessarily  so,  as  the  Superin- 
tendent of  Health,  who  is  required  to  collect  certain  items  relating  to 
disease  and  death,  must  rely  upon  the  reports  sent  to  him,  and  in  very 
few  counties  have  physicians  been  able  to  view  the  matter  of  reporting 
to  the  Superintendent  of  Health  as  of  sufficient  moment  to  take  the 
small  trouble  necessary. 

More  education  of  the  public,  more  harmony  among  the  profession, 
and  money  to  pay  for  the  work,  will  one  day  bring  about  a  system  of 
vital  statistics  such  as  that  of  New  Jersey,  Michigan,  Rhode  Island, 
and  other  States.  Although  county  reports  are  not  founded  on  knowl- 
edge of  actual  numbers  of  deaths,  still  every  Superintendent  has  means 
of  knowing  when  any  of  the  diseases  dangerous  to  the  public  health 
exist,  and,  in  general  terms,  to  what  extent.  A  few  reports  are  mere 
perfunctory  dashes  of  the  pen,  bearing  upon  their  face,  in  the  manner  of 
chirographj',  a  hurried  guess  of  the  state  of  things.  In  the  main,^ 
though,  one  can  get  a  pretty  fair  knowledge  of  the  nature  of  diseases- 
prevalent  in  the  State  by  such  information  as  we  now  possess. 

For  convenience,  let  us  divide  the  State  into  natural  sections— after  the 
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plan  marked  out  by  Dr.  M.  A.  Curtis,  the  late  distinguished  botanist  of 
our  State,  in  his*  "Woody  Plants  of  North  Carolina  "—into  Lower,  Mid- 
dle, and  Ujjper: 

"A  line  drawn  from  Blakly,  on  the  Roanoke,  in  the  dii-ection  of 
Cheraw,  on  the  Pee  Dee,  will  nearly  indicate  the  western  termination 
of  the  Lower  district,  although  the  actual  boundary  limit  between 
these  two  is  as  irregular  as  a  line  of  sea-coast,  which,  very  probably, 
this  once  was." 

"  The  Middle  district  reaches  westward  to  the  base  of  the  Blue  Ridge," 
and  the  Upper  district  all  west  of,  and  including,  the  Blue  Ridge  moun- 
tains. The  Eastern  section  is  distinguished  as  the  region  of  the  long-leaf 
pine;  the  Middle  section  as  that  of  the  oaks,  and  the  Western,  a  flora, 
varying  with  every  hundred  feet  of  elevation,  including  firs  and  ferns 
and  mosses  and  lichens.  The  dil-Terence  of  elevation  between  the  moun- 
tains and  the  sea-coast,  according  to  Dr.  Curtis,  "  occasions  a  difference 
of  vegetation  equal  to  ten  or  twelve  degrees  of  latitude."  The  influence 
of  these  divisions,  making  a  varied  topography,  is  easier  to  study  than 
Ihe  habits  of  life  of  individuals,  or  farmers,  or  hamlets,  villages  and 
larger  towns. 

The  study  of  all  these  influences  on  the  career  of  a  life  must  be  left  to 
the  future,  and  will  not  be  comi)lete  until  after  studying  the  drainage, 
ventilation,  heating  and  water-supply,  habits  of  cookery,  indulgence  in 
stimulants  and  tobacco,  and  the  methods  of  labor  and  intervals  of  recre- 
ation, are  patiently  considered. 

The  population  of  this  State  is  remarkable  in  many  respects.  The 
white  population,  now  a  homogenous  whole,  has  not  been  varied  by  the 
influx  of  foreign  inhabitants  since  the  ante-revolutionary  period  (1775), 
the  foreign  population  being  about  5,000,  according  to  the  census  of  1880, 
which  is  smaller  than  that  of  any  State  in  the  Union,  except  Florida. 
While  large  numbers  of  our  population  have  emigrated  to  Southern 
States,  the  bulk  of  the  population  have  little  of  that  restless  desire  to  go 
prospecting  in  the  outside  world,  which  marks  the  Northern  and  West- 
ern people.  When  the  wa-r  broke  out  the  bulk  of  our  adult  population 
in  the  army  saw  more  of  the  outside  world  in  their  marches  wiih  the 
Army  of  Northern  Virginia  than  they  had  ever  seen  before,  and  most  of 
them,  when  they  reached  Carlisle,  in  Pennsylvania,  were  farther  away 
from  home  than  they  had  ever  been  before,  or  since.  Unlike  other 
States,  we  have  no  large  city  where  the  bulk  of  the  population  visit  on 
business  or  pleasure,  all  their  patronage  being  bestowed  on  the  nearest 
village  to  them;  no  metropolitan  ideas  of  fashion  or  manner  of  living 
enter  into  their  daily  life.  The  greatest  change  is  in  the  manner  of  life 
of  the  negro.  Emancipation  virtually  em])tied  a  foreign  population 
tino  our  towns;  for  the  negro,  cared  for  in  the  cabins  of  the  master  under 

*  Geological  and  Natural  Survey  of  North  Carolina:  Part  III.— Botany,  &c. 
By  Rev.  M.  A.  Curtis,  D.  D. 
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rules  of  strict  personal  government,  could  be  commanded  to  do  for  his 
well-being,  while  the  emancipated  negro  considered  that  a  home  apart 
from  the  whites  was  the  essence  of  personal  and  political  freedom — to 
live  in  squalor,  packed  in  small  windowless  rooms,  to  a  degree  that 
would  nauseate  a  white  man,  and  drive  sleep  away  eflfectually,  in  a  con- 
dition of  perfect  comfort;  in  sickness,  trusting  to  any  chance  remedy 
brought  to  him,  regarding  his  disease  as  matter  of  little  concern  to  him- 
self, but  as  a  matter  demanding  service  from  the  former  white  master 
or  liis  present  white  employer — so  firmly  had  this  taken  possession  of  his 
being  while  a  slave.  Personal  cleanliness  was  utterly  neglected,  except  as 
to  the  face  and  hands,  and  change  of  raiment;  confined,  in  most  cases, 
to  the  jDutting  on  of  fine  cast-off  toggery  for  Sunday;  rushing  into  con- 
tageous  diseases  with  stolid  indifference,  and  herding  with  each  other 
during  epidemics  with  helpless  fatality.  Small-pox  is  a  disease  which 
vaccination  causes,  in  their  belief,  because  they  know  that  the  white 
peojile  vaccinate  during  the  prevalence  of  small-pox,  their  blind  deduc- 
tion being  that  it  was  the  cause.  Sjphilis,  which  was  rare  among 
negroes  as  slaves,  became  the  most  common  of  diseases.  Promiscuous 
herding  of  the  sexes  spreads  the  disease  with  fearful  rapidity.  A  negro 
man,  applying  for  treatment  for  chancre,  only  desires  (and  he  has  not 
improved  any  to  this  day)  to  be  relieved  of  the  discomfort  and  inconven- 
ience of  the  local  sore,  regarding  it  only  as  a  barrier  to  further  indul- 
gence. In  all  essential  respects,  therefore,  the  negroes  were,  and  are,  a 
foreign  population,  below  the  people  of  any  nation  in  decent  instincts, 
and  elevated  from  the  condition  of  native  Africans  by  the  contact  with 
the  whites,  entirely  at  the  expense  of  .the  latter,  and  as  burdensome,  in 
many  respects,  as  the  old  man  of  the  sea  was  to  Sinbad  ;  the  most  pa- 
tient and  valuable  of  all  laborers  in  a  hot  climate;  the  most  tractable  and 
^asil}'  influenced  for  good  when  segregated  among  the  whites,  but  when 
herding  amcfng  themselves,  with  no  light  but  that  of  their  own  leaders, 
drifting  always  away  from  the  good.  A  town,  therefore,  which  has 
twenty  thousand  inhabitants,  more  than  half  of  which  are  negroes, 
represents  a  lack  of  thrift  and  a  lack  of  hjgienic  surroundings  that 
really  discounts  tlie  white  population.  In  speaking  of  a  town  of  this 
sort,  as  compared  with  one  wholly  of  whites,  numerical  estimates  are 
entirely  misleading.  These  observations  are  preliminary  to  what  we 
have  to  say  of  the  prevalence  of  diseases  by  sections. 

In  general  terms,  we  can  say  that  malarial  fever — that  is,  the  paludal, 
or  swamp  fevers — abound  in  the  Eastern  sections,  or  region  of  the  long- 
leaf  pine — that  is.  less  abundant  in  the  Middle  sections,  finding  its  greatest 
intensity  along  the  river  and  creek  bottoms  to  the  foot  of  the  mountains, 
and  that  in  the  mountains  malarial  fever  is  not  common.  Almost  the 
reverse  of  this  applies  to  typhoid  fever.  Taking  into  account  the  differ- 
■ence  in  the  density  of  the  population — it  being  sparse  in  the  mountain 
region,  leaving  out  such  centres  as  Asheville,  and  denser  in  the  East, 
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except  on  the  immediate  coast-line — typhoid  fever  not  only  finds  its 
highest  intensity  in  the  mountain  regions  as  to  numbers,  but  also  as  to 
the  essential  violence  of  the  disease.  In  the  West  we  have  a  type  of 
fever  that  is  generally  regarded  as  contagious  by  the  people,  as  well  as 
by  tlie  doctor;  in  the  East  not  regarded  as  contagious  in  any  degi-ee. 
In  the  West  typhoid  is  the  fever,  in  the  common  parlance  of  the  people; 
in  the  East,  the  fever  is  bilious  intermittent  or  remittent,  and  in  the 
East — certainly  I  can  speak  of  Wilmington — typhoid  is  the  fever  of 
acclimation  of  the  young  German  population. 

Pneumonia  is  general,  but  more  marked  in  the  Middle  and  Western 
sections. 

Dipththeria  is  ail-but  universal,  but,  like  typhoid  fever,  abounds  most 
in  the  Middle  and  Western  sections.  According  to  the  digest  of  the 
Tenth  Census,  as  represented,  after  the  graphic  method  by  Dr.  Billings, 
we  give  the  following:  In  the  East  the  deaths  from  diphtheria,  as  com- 
pared icith  the  total  deaths  from  all  causes,  was  under  twenty  per 
thousand,  while  in  the  Middle  and  West,  40  to  59  per  thousand. 

Croup  is  also  given,  upon  the  same  authority,  in  the  East,  under 
twenty  per  thousand;  Middle,  20  to  29  per  thousand;  West,  60  and 
over  per  thousand. 

Diphtheria,  by  groups  of  counties,  may  be  best  understood  by  the  fol- 
lowing: 

Group  composed  of  Guilford,  Randolph,  Chatham  and  Harnett,  100 
and  over  per  thousand. 

Group  composed  of  Pitt  and  Greene,  respectively,  60  to  79  per  thousand, 
and  80  to  90  per  thousand. 

Group  comi^osed  of  Lincoln,  Gaston  and  Burke,  respectively,  100  and 
over  for  the  former,  and  for  the  latter  80  to  99. 

Group  composed  of  Cumberland  and  Moore,  40  to  59  per  thousand. 

Group  composed  of  Surry,  Stokes,  Yadkin  and  Forsj-tht  80  to  99  per 
thousand. 

Group  composed  of  Cherokee,  Clay,  Graliam,  Macon,  Watauga,  Jack- 
son, Swain,  Transylvania,  Henderson,  Buncombe,  Madison,  Mitchell, 
Yancy,  Caldwell,  Alexander,  Catawba,  Iredell,  Rowan,  Mecklenburg, 
Stanly,  Anson,  Montgomery,  Richmond,  Robeson,  Bladen,  Sampson, 
Duplin,  Pender,  Onslow,  Jones  and  New  Hanover,  in  some  degree  con- 
tiguous and  representing  largely  a  lower  tier  of  counties,  had  a  mortality 
of  20  to  39  per  thousand. 

Single  counties — Davie,  Catawba,  and  Union — and  a  group  composed 
of  Granville,  Franklin,  Nash,  Wilson,  Edgecombe,  Johnston,  Halifax, 
Martin,  Bertie,  Beaufort,  Lenoir  and  Craven,  under  20  per  thousand. 

In  these  last-named  counties  occurred  the  minimum  of  diphtheria 
deaths.  It  will  be  observed  that  deaths  from  croup  bore  the  same  ratio 
to  deaths  from  all  causes,  as  in  the  case  of  diphtheria. 

Scarlet  Fever  was  not  reported  in  any  part  of  the  State,  and  in  the 
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last  decade  the  cases  which  have  occurred  in  1885,  1886.  1887  and  1888, 
were  mostly  rejjorted  in  Wilmington. 

Enteric  Fever. — In  the  East,  35  to  44  per  thousand:  45  to  54  per  thou- 
sand in  the  West. 

Malarial  Fever. — In  the  East.  50  to  69  per  thousand  ;  30  to  49  per 
thousand  in  the  West. 

Consumption. — In  the  East  deaths  are  75  to  99  per  thousand;  in  the 
West,  under  75  per  thousand. 

Heart-Disease  and  Dropsy. — Seventy  and  over  in  the  East  and  West, 
and  in  the  Middle  60  to  69  per  thousand. 

Diarrhcea  Diseases. — Twenty  to  39  per  thousand  in  the  East;  40  to  59 
per  thousand  in  the  Middle;  60  to  79  per  thousand  in  the  West. 

The  Birtli-Rate  per  thousand  living  in  all  sections  is  the  same — 30  to 
59  per  thousand — and  corresponding  with  Virginia,  Tennessee  and  South 
Carolina.  The  birth-rate  per  one  thousand  women,  between  15  and  50 
years  of  age,  is  150  to  169,  which  corresi^onds  with  the  States  above 
named. 

Deaths  in  Cliild-Birth. — In  the  East  and  Middle  the  deaths  in  child- 
birth are  15  to  19  per  thousand,  and  under  10  per  thousand  in  the  W^est. 

Still-Born. — As  compared  with  total  from  known  causes,  in  East.  15 
to  19  per  thousand  ;  West  and  Middle,  25  to  30  per  thousand. 

Cancer. — In  the  East  and  Middle.  10  to  15  per  thousand:  in  the  West, 
15  to  20;  and  this  item  of  the  causes  of  deaths  sinks  into  insignificance 
as  compared  with  the  New  England  States. 

Old  Age. — Distribution,  as  compared  with  total  deaths  from  known 
causes:  In  the  East,  under  10  per  thousand:  in  the  Middle,  10  to  14  per 
thousand:  in  the  West.  15  to  19  per  thousand. 

It  would  be  useless  to  attempt  to  generalize  upon  the  summary  above 
given,  as  the  record  is  not  full,  and  the  reports  made  were  not  always 
intelligently  done,  but  the  general  drift  of  diseases  can  be  observed 
more  intelligently  with  the  data  in  view. 

The  record  of  consumption  by  towns  we  can  give  for  nine  months 
only.  Nine  towns  gave  in  nine  months  the  relative  mortality  from  ccn 
sumption,  40  whites  to  81  l>lacks. 

By  months  :  In  May  the  highest  mortality  attained  among  the  blacks 
was  16;  highest  among  the  whites  in  November,  8  ;  blacks  13  ;  December, 
6  whites,  6  blacks  ;  October,  4  whites,  10  blacks  ;  June,  5  whites,  6 
blacks ;  May,  3  whites,  16  blacks  ;  July,  6  whites,  2  blacks  ;  April,  2 
whites,  10  blacks  ;  August,  3  whites,  6  blacks  ;  September,  3  whites,  8 
blacks. 

The  study  of  the  movement  of  our  population,  the  conditions  of  life, 
and  the  causes  of  death,  will,  for  all  future  time,  be  the  important 
directions  in  which  the  energies  of  our  work  must  be  urged.  The  diffi- 
culties are  great,  because  very  few  students  are  to  be  found  capable 
for  the  work,  and  no  considerable  impression   has  been   made  upon 
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the  people— certainly  not  upon  the  law-makers— as  to  the  utility  of  it. 
This  need  in  no  way  discourage  us,  for  the  road  to  success  has  been 
marked  out  by  Chadwick  in  England,  and  all  the  foEowers  of  his  lead 
in  this  country,  and  we  must  come  to  it,  sooner  or  later.  True  educa- 
tion advances  slowly,  especially  in  our  State,  whose  population  is  largely 
rural,  and  whose  needs  are  far  different  from  those  denser  communities 
where  chielly  hygienic  problems  have  been  worked  out  at  great  cost. 
Thus,  progress  of  time  is  bringing  us  face  to  face  with  some  of  the 
problems  which  have  already  been  solved  in  older  and  denser  commu- 
nities, and  at  first  thought  we  might  believe  that  we  would  stand  ready  to 
adopt,  with  intense  painstaking,  the  principles  established  by  this  well- 
earned  experience.     The  signs  of  the  times  do  not  bear  out  this  belief. 

We  observe  in  our  towns  that  persons  are  trying  the  experiments  with 
cesspools,  as  though  not  a  word  of  warning  had  ever  been  sounded  on 
this  subject.  Persons  building  a  new  house,  desirous  of  combining  all 
the  conveniences  compactly  to  meet  the  requirements  of  our  poor  do- 
mestic service,  catch  at  the  idea  of  water-closets  in  the  house,  imitating 
the  suggestion  which  has  come  to  them  in  their  travels,  or  being  seduced 
by  the  ill-advice  of  some  unwise  architect  or  energetic  plumber,  never 
stopping  to  enquire  how  sewage  is  to  be  disposed  of,  finally  accepting  a 
veritable  death-trap  in  a  cess-pool.  If  this  is  bad  in  a  country  where 
they  have  freezing  weather  for  three  months  in  the  year,  what  must  it 
be  where  the  temperature  of  river  water  goes  up  in  the  80's.  as  in  Wil- 
mington, during  July  and  August? 

Hardly  less  fatal  is  the  error  of  haphazard  sewerage,  which  is  under- 
taken in  some  of  our  towns.  A  town  gets  a  water-supply;  bath-rooms 
and  water-closets  multiply,  and  properly  enough  sewer  pipes  are  laid  to 
carry  off  the  waste  water  and  sewage.  The  sewer  is  undertaken  by  a 
few  neighbors,  the  pipes  are  laid  without  ascertaining  the  correct  levels, 
the  pipes  become  choked,  and  the  householder  finds  to  his  sorrow  that  he 
has  got  as  good  as  a  cess-pool  at  the  end  of  his  pipes,  and  then  begins  a 
series  of  expedients  to  obviate  the  difficulty,  ending,  if  the  householder 
be  a  man  of  common  sense,  in  cutting  off  the  abomination  and  returning 
to  the  primitive  method  of  an  old-fashioned  privy  out  of  doors.  Rather 
than  have  a  water-closet,  with  a  cess-pool  of.  faulty  sewer  as  its  recep- 
tacle, it  would  be  better  to  do  as  they  do  in  one  of  the  mountain  counties, 
where  an  old  guide,  well  known  in  the  Caney  region,  says  that  a  privy, 
recently  erected  by  Col,  M, ,  is  the  only  one  known  to  exist  in  that  region, 
and  there  are  no  water-closets  there  either.  These  fatal  mistakes  are 
fast  increasing  in  the  State,  and  are  far  more  serious  than  this  sketch 
makes  them. 

This  water-supply  is  fraught  with  many  evils.  Singularly  enough,  as 
I  have  many  times  pointed  out,  the  necessity  for  a  public  water-supply 
does  not  come  from  the  promptings  of  the  reeds  of  citizens,  but  from 
the  trade  pressure  from  without.     It  usually  originates  after  some  dis- 
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astrous  fire,  in  the  high  rate  of  insurance,  caused  by  the  lack  of  suffi- 
cient water.  Having  entered  this  wedge,  the  convenience  of  a  tap  in 
the  kitchen  and  house,  wherefroni  water  can  be  dra%vn  at  will,  the  con- 
venience and  luxury  of  baths,  and  the  great  cleanliness  and  niceness  of 
water  closets,  a/e  argued,  until  the  plain,  old-fashioned  folks,  to  whom 
all  such  things  are  novelties,  are  found  to  fall  in  with  the  suggestion, 
which,  if  traced  to  its  origin,  came  from  the  numerous  speculators  who 
are  engaged  in  the  manufacture  of  material  vised  in  the  construction  of 
such  works,  generally  known  as  •'  Pipe  Trusts." 

The  original  idea  of  having  a  public  water-supply, -which  has  by  this 
time  taken  full  possession  of  a  steady-going,  old-fashioned  town,  has 
been  turned  into  the  best  use  that  the  various  contractors  can  make  of 
it,  and  the  innocent  public  stand  off  to  see  a  warm  encounter  between 
committees  of  Aldermen  and  rival  supply  companies,  resulting  finally 
in  the  victory  of  the  sharpest  contractor;  and  then  what?  Why,  the 
source  of  water-supply  is  to  be  decided  by  a  partisan  encounter,  regard- 
less of  scientific  investigation,  or  experience  as  to  (]uality  and  quantity, 
and,  it  may  be,  the  final  selection  of  a  water  so  doubtful  that  nothing 
better  can  be  devised  for  it  than  to  filter  it. 

It  is  not  worth  while  to  multiply  the  dangers  which  beset  us — enough 
of  them  are  actually  upon  us  to  test  the  manner  and  spirit  in  which  other 
questions  will  be  met.  So  far,  we  are  deliberately  repeating  the  early 
errors  of  tlie  past  century,  which  can  only  be  accounted  for  by  the  infer- 
ence that  our  peoj>le  are  not  informed. 

Just  let  us  see  how  we  are  going  to  fare  in  the  next  ten  years.  All 
these  towns,  getting  a  supply  of  water,  will  have,  after  disastrous  losses 
of  life  and  health,  a  system  of  sewage.  Then  will  come  into  our  towns 
swarms  of  tramp  plumbers,  who  are  driven  out  of  the  cities  where  license 
laws  are  in  vogue,  and  the  work  done  in  our  houses  will  be  shabby,  ex- 
pensive, and  exasperating.  After  suffering  innumerable  ills,  patiently, 
as  our  Southern  people  have  by  long  hardships  learned  to  endure,  the 
public  will  wake  up  to  the  facts  in  the  case.  This  is  no  sensational  pic- 
ture, and,  indeed,  is  but  half  drawn. 

Is  it  not  clear,  then,  that  the  whole  population  is  interested  in  the 
future  of  sanitary  work  in  our  State  ?  It  is  not  the  physicians  alone 
who  are  to  inform  themselves  and  take  active  measures  for  the  mitiga- 
tion of  disease,  the  prolongation  of  life,  and  t  he  comforts  of  our  sur- 
roundings, but  every  man,  woman  and  child  has  some  interest  at  stake. 
It  must  be  almost  of  necessity  that  the  doctors  will  take  the  lead  in 
public  and  private  sanitary  matters,  because,  by  their  education,  they  are 
generally  better  fitted  to  advise,  but  it  is  just  as  great  folly  to  leave  it 
all  for  them  to  do  as  it  would  be  for  an  intelligent  community  to  entrust 
its  religious  duties  to  their  pastors,  ministers,  or  priests.  It  is  a  common 
cause,  and  involves  principles  of  self-protection — so  much  so  that  when 
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one  family  neglects  its  hygienic  duties,  the  errors  do  not  fall  alone  upon 
the  transgressors,  but  just  as  likely  upon  their  unoffending  neighbors. 

It  is  proper,  therefore,  that  efforts  should  be  made  to  teach  the  princi- 
ples of  hygienics  in  our  schools — not  so  much  by  text-books  as  orally,  by 
the  teachers  who  have  studied  and  digested  thorough  systems  of 
liygienics. 

There  is  no  time  in  our  short  public-school  terms  to  take  up  a  thor- 
oughly good  book,  such  as  that  by  Dr.  Ezra  M.  Hunt  on  "The  Elements 
of  Hygienics,"  so  that  the  duty  devolves  upon  the  conscientious  teacher 
to  make  his  or  her  preparations  to  intersperse  a  lectui-e  on  hygienics  into 
the  monotonous  curriculum.  If  these  lectures  do  not  degenerate  into 
ill-judged  temperance  lectures,  to  the  exclusion  of  sound  doctrines  on 
other  points,  it  will  be  fruitful  for  good  with  some,  at  least,  of  the  rising 
generation. 

In  conclusion,  I  would  say  that  the  future  of  preventive  medicine  or 
hygienics  depends  upon  the  education  of  the  masses.  If  our  mayors^ 
for  instance,  happen  to  have  no  standard  of  cleanliness,  and  having  only 
the  example  of  their  own  town  to  measure  their  degree  of  sanitary  duty 
by,  and  the  masses  of  the  people  have  no  idea  of  hygienics,  and  have  no 
good  standard  of  cleanliness,  there  will  be  repeated,  from  century  to 
century,  the  average  condition  of  insanitariness  so  often  seen  in  our 
towns — public  places  carefully  policed,  but  the  neighborhood  of  petty 
tax-payers  on  the  suburbs  made  a  dumping-ground  for  the  garbage 
removed  from  these  public  places.  How  are  these  reforms  to  be 
complete  ? 

I  think  we  can  foresee,  in  the  not  very  distant  future,  the  adoption  of 
garbage  furnaces.  The  people  are  going  out  in  the  world  more  and 
bringing  back  home  ideas  and  impressions  which  they  have  gained  by 
seeing  the  condition  of  other  cities,  and  it  will  not  be  many  years  before 
they  will  demand  more  orderly  streets,  the  destruction  of  garbage  by 
burning,  and  the  proper  construction  of  sewerage,  and  the  public  func- 
tionary who  is  willing  to  go  along  repeating  the  errors  of  these  hundred 
years  past  will  be  supplanted  by  more  intelligent  and  progressive 
officers. 

We  must  insist  that  public  hygienics  belongs  to  the  people,  and  those 
of  us  who  know  the  principles  must  make  it  our  duty  to  impart  them , 
and  I  can  assure  any  one,  be  he  citizen  or  citizen  doctor,  that  the  State 
Board  of  Health  stands  ready  to  aid  any  effort,  however  humble,  to 
improve  the  sanitary  condition  of  the  people. 
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THE  CONTAMINATION  OF   FOODS   WITH   METALLIC  POISONS. 


By  F.  p.  Venable.  Ph.  D..  F.  C.  S..  Chapel  Hill,  N.  C. 


[Read   before  the  Medical  Society  of  the  State  of  North  Carolina,  at  Fayetfe- 
ville,  May  S.  1S8S.] 

The  purity  and  healthfulness  of  the  food  we  eat  is  manifestly  a  ques- 
tion of  paramount  importance,  yet  comparati%-ely  little  attention  is  paid 
to  it.  Liquid  and  solid  foods  are  swallowed  with  a  bUnd  ignorance  of, 
or  a  supreme  indifference  to,  what  they  may  contain.  Unless  the  con- 
tamination is  sufficient  to  make  itself  sensible  to  sight  or  smeU  or  taste, 
we  are  apt  to  neglect  it,  forgetful  how  small  an  amount  of  some  poisons 
can  cause  serious,  if  not  fatal,  results.  Occasionally  a  newspaper  ac- 
count of  some  adulteration  startles  us  from  our  equanamity,  but  the 
effect  is  not  lasting,  and  we  soon  subside  into  our  original  condition  of 
faith  or  recklessness. 

It  is  true  that  our  legislators  sometimes  try  to  turn  the  engine  of  the 
law  upon  the  evil-doers  who  would  tamper  with  food,  but  their  wisdom 
is  rarely  sufficient  to  aim  the  legislation  rightly,  or  properly  to  enforce 
it.  Protection  for  the  people  cannot  come  by  mere  law-making  alone, 
but  by  a  general  enlightenment  as  to  food  contamination,  and  by  the 
estabUshment,  at  conrenient  points,  of  laboratories,  manned  by  experts 
in  inspection  and  analysis. 

Many  States  have  laws  on  adulteration  of  foods,  some  of  which  are 
laughably  inefficient.  Dr.  Love  makes  the  statement  (Parke's  Hygiene, 
Vol.  II.  p.  1(19)  that  ••  a  majority  of  the  acts  aimed  at  the  suppression  of 
adulteration  in  particular  articles  make  no  provision  for  enforcing  the 
law,  and  hence,  nothing  more  is  heard  of  them."  This  shows  a  lack  of 
proper  enlightenment  on  the  subject.  Our  law-makers  do  not  know, 
and  cannot  understand,  what  is  needed. 

Again,  in  several  of  the  larger  cities  municipal  laboratories  hav-e  been 
established  and  have  proved  exceedingly  valuable.  Abundance  of  work 
has  been  found  for  them  to  do,  and  they  have  greatly  aided  in  repress- 
ing fraud.  For  example,  the  Municipal  Laboratory  of  Paris,  capital 
cit}-  of  the  land  of  wine,  examined,  during  ten  months  of  1881,  3,001 
samples  of  wine,  finding  only  279  of  them  '"good."  The  laboratories 
afforded  a  partial  protection  for  the  cities,  but  their  multiplication  must 
force  those  handling  contaminated  wares  to  dispose  of  them  to  the  un- 
suspicious and  unprotected  farmers  and  dwellers  in  the  small  towns. 
It  has  seemed  to  me  somewhat  anomalous  that  fertilizer-control  stations 
should  be  established  all  over  the  countr}-,  to  analyze  the  food  of  the  plants, 
whilst  no  one  looks  after  the  food  of  the  farmer.     Should  there  not  be 
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board  of  health  laboratories  to  examine  our  water,  milk,  vegetables 
and  groceries? 

I  can  but  briefly  speak  of  some  of  the  more  common,  and  hence  more 
dangerous,  forms  of  food  contamination,  without  entering  upon  the 
subject  of  adulteration  in  general.  In  many  cases,  doubtless,  I  will  but 
remind  you  of  facts  you  already  know,  but  by  bringing  them  afresh  to 
your  attention  something  may  be  done  to  stay  the  dangers  which  beset 
the  people. 

Food  may  be  contaminated  with  metallic  poisons  accidentally,  through 
ignorance  or  carelessness,  or,  secondly,  intentionally.  Some  little  in- 
struction in  the  chemistry  of  every-day  life  in  our  public  schools  would 
largely  do  away  with  the  first  source  of  danger.  Analytical  experts 
alone  could  antagonize  the  second,  and  we  cannot  include  intentional 
adulteration  within  the  scope  of  this  paper. 

The  principal  poisonous  metals  occurring  in  food  are  copper,  lead 
and  zinc,  and  as  to  the  exact  physiological  action  and  degree  of  danger 
from  these,  a  variety  of  opinions  seem  to  exist.  Hassall  calls  them  all 
cumulative  poisons.  This  can  only  be  true  of  some  of  them  by  extend- 
ing the  word  cumulative  to  the  effects  resulting  from  their  action.  The 
system,  for  instance,  is  apparently  capable  of  eliminating  a  little  of  the 
zinc  compounds,  but  the  derangement  caused  by  frequently  repeated 
small  doses  may  so  aggravate  as  to  cavise  serious  trouble. 

The  contamination  of  water  with  lead  from  the  conducting  pipes  has 
been  the  object  of  so  much  attention  that  this  danger  is  generally  well 
guarded  against,  and  will  need  no  special  mention  in  this  paper.  But 
there  is  a  great  and  growing  danger  with  regard  to  zinc  salts  getting  into 
our  drinking  and  cooking  water,  and  to  this  I  have  already  adverted  in 
the  North  Carolina  Medical  Journal,  Vol.  XIII,  No.  5,  p.  221.  The 
use  of  zinc  or  zinc-lined  vessels,  for  storing  water,  and  of  galvanized 
iron  pipe  in  transporting  it,  is  becoming  more  and  more  common.  I 
have  examined  water  thus  brought  through  galvanized  iron  pipe  a  dis- 
tance of  200  yards,  and  found  4.29  grains  of  zinc  to  the  gallon. 

Galvanized  iron  is  iron  coated  over  with  zinc.  It  is  well  to  state,  also, 
that  this  zinc  neai'ly  always  contains  arsenic.  In  some  localities  milk 
is  often  kept  in  zinc  or  galvanized  ii'on  vessels.  Such  vessels  are  cheap 
lasting,  and,  besides,  have  the  effect  of  keeping  the  milk  sweet  a  longer 
time  than  usual  and  adding  about  twelve  i3er  cent,  to  the  amount  of  the 
cream.  The  explanation  of  these  last  actions  is  to  be  sought  for  in  the 
neutralization  of  the  acid,  as  fast  as  formed,  by  the  zinc  giving  zinc 
lactate.  From  the  presence  of  this  acid  such  use  of  zinc  is  much  more 
dangerous  than  in  the  storage  of  water. 

If  water  and  milk  attack  and  dissolve  zinc  and  lead  when  brought  in 
contact  with  them,  manifestly  the  solvent  action  is  greatly  increased  in 
the  case  of  distinctly  acid  foods,  such  as  fruits  and  vegetables.  We  find 
in  these  especially  acetic,  tartaric,  citric,  malic  and  aspartic  acids,  some- 
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times  uncombined.  sometimes  as  partially  saturated,  and  hence,  still 
acid  salts.  These  have  strong  solvent  action  on  some  metals,  particu- 
larly if  the  process  of  oxidation  is  going  on  at  the  same  time.  Further- 
more, meats  which  have  been  salted  attack  such  metals,  and  where 
either  the  meat  or  the  flavoring  substance,  as  mustards  or  onions,  con- 
tain sulphur,  the  action  is  increased. 

Lastly,  it  must  be  borne  in  mind  that  fats  are  slowly  saponified  by 
these  metals,  glycerine  being  set  free,  and  compounds  called  soaps  or 
plasters  formed  between  the  metals  and  the  acids  of  the  fats. 

Our  ordinary  articles  of  food  may  be  contaminated  during  preparation 
or  by  storage.  In  preparing  food  in  metallic  vessels  several  agents  aid 
in  the  solvent  action.  First,  there  is  atmospheric  oxygen,  which  is 
present  in  the  water  used  in  cooking:  then  we  may  mention  acids  such  as 
vinegar  and  salt,  soda  and  sugar.  The  metals  are  probably  first  attacked 
by  the  oxygen  forming  oxides,  and  these  are  brought  into  solution  by 
the  aid  of  the  acids,  salt,  soda,  (forming  with  lead,  for  instance,  plum- 
bate  of  soda,)  or  the  sugar  (forming  saccharates).  If  cooking  vessels, 
especially  copper  or  brass,  are  scrupulously  cleaned  and  brightened, 
freeing  them  from  all  oxide  (or  verdigris),  just  before  using,  and  then 
the  substances  cooked  in  them  removed  as  soon  as  the  cooking  is  over, 
not  allowing  time  for  oxidation  and  solution,  the  danger  of  contamina- 
tion is  much  lessened. 

Copper  and  brass  vessels  are  so  convenient  that  tlieir  use  is  greatly 
extended,  but  it  would  be  far  better  if  the  inside  were  freshly  tinned 
every  now  and  then.  This  precaution  is  taken  by  the  Asiatics,  who  heat 
the  copper  above  the  melting  point  of  tin,  and  then  rub  over  the  interior 
a  piece  of  block-tin.  Tin  is  attacked,  but  more  slowly  than  the  other 
metals,  and  forms  less  objectionable  compounds.  Unfortunately,  much 
of  the  block-tin  offered  for  sale  is  impure,  having  arsenic,  antimony, 
lead  and  copper  as  its  principal  impurities,  and  cases  of  serious  arsenical 
and  lead  poisoning  have  been  noticed  from  the  use  of  tin-lined  vessels. 
Still,  pure  tin  can  be  gotten,  and  even  the  impure  is  better  than  the 
unprotected  copper  or  brass  ( which  is  an  alloy  of  zinc  and  copper). 

Metallic  cooking  vessels  are  often  protected  by  a  coating  of  glaze  or 
enamel.  The  glazing  generally  employed  is  of  two  kinds — either  it  is 
composed  of  aluminium  and  potassium  silicate,  along  with  calcium  phos- 
phate or  suljihate,  or  some  similarly  harmless  materials  that  is  glass 
enamel:  or  it  is  essentially  lead-glass  with  a  large  proportion  of 
lead.  This  lead-glass,  as  being  easily  fusible,  very  commonly  forms  the 
glaze  on  yellow  and  light-colored  earthen-ware,  which  is  used  for  baking- 
dishes,  preserve-jars,  milk-crocks,  etc.  Our  ordinary  glass  table-ware 
is  also  lead-glass,  generally,  but  contains  less  lead  and  is  less  easily 
attacked.  It  is  maintained  by  some  German  authorities  that  even  this 
is  dangerous;  so  that  the  use  of  such  glass  is  more  common  in  England 
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and  America  than  on  the  continent  of  Europe.     Still,  the  food  remains 
in  contact  with  it  so  short  a  time  that  the  danger  can  only  be  slight. 

If  the  earthen-ware  has  not  been  properly  baked  the  glaze  is  still  more 
attacked.  In  "  Muspratt's  Chemistry"  the  statement  is  made  that  badly 
baked  ware  readily  afforded  indications  of  the  presence  of  lead  when 
digested  with  vinegar.  Where  these  earthen-ware  vessels  are  used  for 
cooking,  the  lead-glaze  becomes  decidedly  dangerous.  Accum  has 
written:  "Pots  of  this  kind  of  stone- ware  are  wholly  unfit  to  contain 
jellies  of  fruits,  marmalade  and  similar  conserves.  Pickles  should  in  no 
case  be  deposited  in  cream-colored  earthen- ware." 

The  reason  for  warning  against  this  special  color  of  earthen-ware  is 
because  it  is  usually  made  of  materials  which  do  not  stand  baking  at  a 
high  temperature,  and  hence  a  more  fusible  glaze  is  applied  to  them. 

Accum  goes  on  to  say:  "The  baking  of  fruit-tarts  in  cream -colored 
earthen-ware,  and  the  salting  and  preserving  of  meat  are  no  less  objec- 
tionable. All  kinds  of  food  which  contain  free  vegetable  acids  or 
saline  preparations  attack  utensils  covered  with  a  glaze  in  the  compo- 
sition, of  which  lead  enters  as  a  component  part." 

The  color  in  some  of  the  enamels  for  metals  has  been  mentioned  as  a 
source  of  danger.  The  cheaper  colors  that  would  probably  be  used,  pro- 
vided that  lead-colors  are  excluded,  would,  I  think,  hardly  be  dangerous. 

Frequently  cooking  vessels  of  tin-ware  are  used.  Of  the  tin-ware 
itself  I  shall  have  more  to  say  further  on,  but  I  wish  now  to  mention  the 
solder  used  on  such  vessels.  This  is  made  of  lead  and  tin.  and  is  some- 
times present  in  considerable  amounts  in  the  joints  of  the  tin-ware. 
The  boiling  of  water  alone  in  such  vessels  will  cause  the  solution  of  some 
of  the  lead,  and,  of  course,  the  acids  of  foods  would  dissolve  still  more. 
The  ware  should  be  formed  of  solid  tin.  without  joints,  when  practicable. 
If  solder  must  be  there,  the  least  amount  necessary  for  the  work  should 
be  used.  Often  it  is  possible  so  to  turn  the  joint  as  to  bring  the  solder 
on  the  outside.     Of  course  this  is  much  better. 

Coming  now  to  the  storage  of  foods,  we  find  occasionally  zinc  or  gal- 
vanized iron  used  as  for  water  and  milk.  The  danger  here  has  been 
pointed  out.  The  use  of  glass  jars  is  more  common.  These  should  be 
made  not  of  flint  or  lead,  but  of  ordinary  soda  or  calcium  glass  (called 
"window"  or  "crown"  glass).  These  should  be  also  entirely  of  glass. 
Often  we  see  them  with  zinc  tops  or  covers  which  are  screwed  down 
upon  the  contents.  In  Parke's  Hygiene,  Vol.  II,  p.  514,  a  case  is  reported 
where  serious  sickness  attended  the  use  of  cherries  preserved  in  such  a 
jar.  It  was  found  that  these  cherries  contained  a  small  amount  of  zinc, 
whereas  the  same  amount  of  fruit  preserved  in  jars  with  glass  covers 
did  not  contain  the  metal.  The  sickness  in  this  case  may  or  may  not 
have  been  due  to  the  zinc,  but  the  fact  of  the  contamination,  and,  at 
least,  probable  danger  from  it,  remains. 

By  far,  the  most  common  article  used  for  storing  food  is  tin.     The  use 
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of  this  in  the  cans  for  fruit,  vegetables  and  meats,  and  the  buckets  for 
lard,  oil.  etc..  is  enormous.  I  have  been  unable  to  find  out  from  the 
census  reports  the  exact  amount  of  tin-ware  used  in  this  way  in  the 
United  States,  but  as  the  tin  is  mainly  imported  and  bears  a  duty-tax  of 
between  $5,000,000  and  §6.000,000  (which  it  has  been  proposed  in  the 
present  Congress  to  double),  the  value  of  the  ware  must  be  many 
millions. 

As  each  can  has  the  value  of  a  few  cents  only,  their  total  number  is 
something  incredible.  In  the  census  of  1880  the  value  of  fruits  and 
vegetables  alone,  "canned  and  preserved,"  is  given  as  §17,599.576: 
and  the  industry  is  growing  rapidly.  I  see  it  announced  in  the  papers 
that  our  Agent  of  Immigration  is  making  arragements  for  the  estab- 
lishment of  forty  canneries  in  this  State. 

Tinware  is  made  by  dipping  sheet-iron,  or  thin  sheets  of  steel,  into 
melted  tin.  securing  thus  a  protective  coating  over  the  former  metal. 
There  are  two  grades  of  tin- ware — that  in  which  the  coating  is  of  fairly 
pure  tin;  and.  secondly,  that  in  which,  to  cheapen  the  product,  the  tin 
has  a  large  admixture  of  lead.  This  is  known  as  terne-plate.  The  first 
has  a  bright  appearance;  the  second  is  heavier  and  of  a  duller  appear- 
ance.    The  same  two  grades  are  seen  in  tin-foil  also. 

If.  as  is  required  by  the  French  Government,  the  tin  cans  are  made  of 
the  first  grade  ware,  and  the  soldering  is  done  either  with  pure  tin  or  on 
the  outside,  the  only  possible  contamination  must  come  from  the  tin 
itself.  If  terne-plate  is  used,  and  special  care  is  not  taken,  tin  and  lead, 
from  both  can  and  solder,  and  zinc  chloride  from  the  latter,  may  be 
present  in  the  contents  of  the  can.  A  solution  of  zinc  chloride  is  the 
common  soldering  fluid,  and  its  detection  in  canned  goods  has  been 
reported  by  Battershall.  Even  with  pure  tin,  the  careless  and  excessive 
use  of  solder  is  fre<juently  a  source  of  danger,  as  lumps  of  the  solder 
break  off  and  are  taken  into  the  stomach  along  with  the  food. 

Battershall  ("Food  Adulteration  and  its  Detection,"'  p.  235,)  records 
the  examination  of  109  samples  of  canned  goods,  97  of  which  contained 
tin,  39  copper,  4  zinc,  and  3  lead.  The  copper  was  introduced  by  the 
preparation,  in  copper  vessels  before  canning,  or  was  intentionally  added 
as  CuSO^.  to  give  a  green  color,  as  in  peas,  pickles,  etc.  The  small 
number  of  samples  found  to  contain  lead  showed  that  the  terne-plate  is 
not  much  used  in  making  cans.  Indeed,  Hall  {American  Chemical 
Journal,  Vol.  IV.,  p.  440,)  states  that  he  has  tested  cans  from  various 
sources  and  not  once  did  he  find  enough  to  show  intentional  adultera- 
tion. The  leaded  tin,  or  terne-plate  is  too  heavy  and  dull-looking  for 
ordinary  use  in  cans,  though  it  is  largely  used  in  roofing,  and  so  can 
easily  come  in  cistern  water  caught  from  such  roofs.  In  the  Micliigan 
Board  of  Health  Report  for  1878  (page  19),  however,  analyses  of  tinware 
are  given,  in  which  lead  in  appreciable,  and  even  considerable  amount 
was  always  found. 
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Hall  also  gives  some  analyses  of  tin-foil,  which  is  so  much  used  as  a 
covering  for  such  food  as  chocolate,  yeast,  cheese,  confections,  and  the 
like.  Out  of  eight  samples  analyzed,  four  contained  about  75  per  cent, 
of  lead.  The  high  price  of  the  article  enclosed  seemed  by  no  means  to 
insure  a  pure  tin  covering.  Cheese,  as  it  contains  acid,  or  so  easily  forms 
it,  should  certainly  not  be  enclosed  in  tin-foil. 

Of  course,  other  things  being  equal,  the  longer  the  vegetable  or  fruit 
acids  are  left  in  contact  with  the  tin,  the  greater  will  be  amount  of 
metal  dissolved.  The  contents  of  some  cans  examined  have  contained 
as  much  as  four  grains  per  quart.  Now,  while  no  injury  seems  to  result 
from  small  doses  of  tin,  and  it  does  not  seem  to  accumulate  in  the  sys- 
tem, large  doses  must  be  prejudicial.  It  would  be  advisable,  then,  to 
have  all  cans  stamped  with  the  year  in  which  they  were  put  up.  The 
assurance  of  the  healtlifulness  of  canned  goods,  after  being  kept  a  few^ 
years,  is  not  great. 

The  canning  of  foods  has  formed  one  of  our  most  important  discov- 
eries, and  has  greatly  added  to  the  comforts  of  modern  life.  I  would 
by  no  means  decry  the  use  of  canned  goods;  and  tinware  seems  at  pres- 
ent essential  to  their  cheapness.  But  the  people  should  be  instructed  as 
to  the  possible  dangers  in  their  use.  Special  warning  should  be  given, 
however,  against  leaving  fruit  or  vegetables  in  the  opened  cans,  as  the 
action  on  the  metals  is  very  rapid,  after  air  is  once  admitted. 

Within  the  limits  of  this  paper  it  would  be  impracticable  to  give  all 
the  possible  contaminations  of  foo<ls  with  metals — the  more  usual  have 
been  recounted.  The  less  common — as,  for  instance,  the  case  of  the 
baker,  mentioned  by  Blyth  (Poisons,  page  565),  who  used  old  painted 
wood  in  the  fire  of  his  oven,  and  so  covered  his  loaves  with  the  dust  of 
lead-oxide  and  poisoned  sixty-six  persons — must  be  passed  by.  Nor  can 
we  enter  upon  the  fraudulent,  intentional  addition  of  metals  to  foods. 
Such  are  to  be  looked  for  wherever  man's  greed  and  dislionesty  can  find 
opportunity. 

To  the  physiological  chemist  and  the  physician  I  leave  the  discussion 
of  the  degree  of  danger  from  the  presence  of  these  various  metals  in 
the  ordinary  articles  of  our  food. 
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A  PRELIMINARY   REPORT    ON  THE   ANALYSES   OF   QUININE, 

BISMUTH  AND  LAUDANUM.  TO   DETERMINE  THE 

ADULTERATION  OR  IMPURITIES. 


BY  PROF.    F.    P.    VEXABLE,   PH.    D.,   F.    C.    S. 


Citrate  of  Iron  and  Quinine. 

Should  contain  12  per  cent,  quinine. 

Sample  No.  1  contained  6.0  p.  c.  quinine. 
Sample  No.  2  contained  13.5  p.  c.  quinine.     Good. 
Sample  No.  3  contained  10.0  p.  c.  quinine. 
Sample  No.  4  contained  11.9  p.  c.  quinine.     Good. 

Bismuth  Subnitrate. 

Sample  No.  1  contained  slight  trace  of  lead. 

Sample  No.  2  contained  trace  lead,  carbonates  in  considerable  amount, 
small  amount  chlorides  and  sulphates. 

Sample  No.  3  contained  carbonates  in  considerable  amount. 

Sample  No.  4  contained  sulphates  in  trace.     Good. 

Sample  No.  o  contained  carbonates  in  small  amount :  sulphates  con- 
siderable. 

Sample  No.  6  contained  carbonates  in  small  amount ;  sulphates  con- 
siderable. 

Sample  No.  7  contained  carbonates  and  sulphates  in  considerable 
amount,  chlorides  in  small  amount,  arsenic  in  trace. 

Sample  No.  8  contained  chlorides  and  sulphates  in  small  amount. 
Good. 

Sample  No.  9  contained  trace  of  lead. 

Sample  No.  10  contained  carbonates  and  chlorides  in  considerable 
amount :  sulphates  small. 

Sample  No.  11  contained  chlorides  and  sulphates  in  considerable 
amount:  carbonates  small. 

Sulphate  of  Quhnine. 

Cinchoni- 
dine,  etc. 
Sample  No.  1  contained  p.  c.  H,0,  12.96,  p.  c.  quin.  sulph..  83.48,  3.56 
Sample  No.  2  contained  p.  c.  HoO,  7.30,  p.  c.  quin.  sulph.,  86.73,  5.97 
Sample  No.  3  contained  p.  c.  HoO,  11.40,  p.  c.  quin.  sulph.,  83.16,  5.44 
Sample  No.  4  contained  p.  c.  HoO,  14.22,  p.  c.  quin.  sulph.,  80.99,  4.79 
Sample  No.  5  contained  p.  c.  HoO,  8.15,  p.  c.  quin.  sulph.,  83.88,  7.97 
Sample  No.  6  contained  p.  c.  H.^0,  6.34,  p.  c.  quin.  sulph.,  84.58,  9.08 
Sample  No.  7  contained  p.  c.  H.,0,  7.50,  p.  c.  quin.  sulph.,  84.80,  7,70 
Sample  No.  8  contained  p.  c.  H.,0.    6.12,  p.  c.  quin.  sulph.,  85.32,      8.56 
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Laudanum.                    Alcohol  by     Extract  in  100  p.  c 

volume.  c.  c.  Morphia. 

Sample  No.  1  contained 45  4.53  .18 

Sample  No.  2  contained 18  l.Tl  .13 

Sample  No.  3  contained 47  3.91  .22 

Sample  No.  4  contained 46.  3.71  .18 

Sample  No.  5  contained 45.  4.27  .15 

Sample  No.  6  contained 33.  4.32  .19 

Sample  No.  7  contained 44.  4.87  .17 

Analyses  of  English  Laudanum  in 

1882.  by  Woodland,  gave  5.01—3.21  .70—32. 

In  the  above  the  p.  c.  alcohol  should,  according  to  Pharmacop.,  be 
about  45.  The  extract  shows  well  in  four  cases  out  of  seven.  The  mor- 
phine is  very  low.  I  have  no  American  analyses  with  which  to  com- 
pare it. 

Grocers  Laudanum. 

Sample  No.  1  contained  36.  p.  c.  alcohol. 
Sample  No.  2  contained  43.  p.  c.  alcohol. 
Sample  No.  3  contained  27.  p.  c.  alcohol. 
Sample  No.  4  contained  38  p.  c.  alcohol. 

These  samples  {Grocers  Laudanum)  were  too  small  in  amount  for 
proper  determination  of  anything  more  than  alcohol.  With  one  excep- 
tion they  were  less  than  one  ounce — f  ounces  at  least  should  be  provided 
for  thorough  work. 

In  the  samples  of  quinine  sulphate  the  first  four  would  be  classed  as 
good:  the  last  four  are  fair.  The  range  of  cinchonidine,  etc..  in  pure 
quinine  sulphate  is  about  6  per  cent. 

In  the  bismuth  subnitrate  samples  traces  of  certain  impurities  are 
to  be  expected.  Those  reported  as  "inconsiderable  amount"  were  in 
quantities  too  large  for  a  good  article.  Even  traces  of  lead  and  arsenic 
must  be  prejudicial. 

[note  by  the  secretary,  ox  the  adulteration  of  drugs.] 

Very  little  attention  has  been  paid  by  our  people  to  the  adulterations 
and  impurities  of  drugs  or  food-substances,  notwithstanding  the  fact 
that  it  is  generally  known  that  a  provision  was  made  by  the  General 
Assembly,  some  years  ago,  with  a  view  of  affording  the  opportunity. 
Prof.  Venable  kindly  undertook  to  make  ana,lyses,  as  his  time  allowed, 
to  inaugurate  an  inquiry  into  the  adulteration  or  impurities  of  some  of 


APPENDIX.  129 

the  medicines  in  common  use.  and  to  continue  the  work  as  he  could 
afford  the  time  in  the  future.  The  number  of  analyses  is  small,  but  it 
was  deemed  of  sufficient  impoi-tance  to  publish.  The  names  of  the 
dealers  and  manufacturers  are  not  given,  the  articles  being  duly  num- 
bered and  recorded.  This  course  was  deemed  the  wisest,  as  the  respon- 
sibility of  dispensing  impure  drugs  may  not  rest  entirely  with  the 
druggist,  the  dealer  himself  many  times  being  as  anxious  as  any  one  to 
know  what  articles  prepared  for  him  by  the  chemist  are  not  reliable. 

Bismuth,  quinine  and  laudanum  being  of  such  universal  use.  were 
selected,  and  it  is  very  interesting  to  note  how  far  they  vary  from  the 
standard  laid  down  by  the  Pharmacopa?ia  of  the  United  States. 

With  the  light  these  few  analyses  now  give  us.  doubtless  the  field  is 
one  which  will  yield  good  results,  both  for  the  dealers  and  the  con- 
sumers. The  Secretary  desires  to  add,  that  these  samples  were  purchased 
in  the  open  market  from  Wilmington.  Washington.  Raleigh.  Winston, 
Durham  and  Chapel  Hill,  and  that  he  hopes  to  be  able  to  get  samples 
from  all  the  larger  towns  in  the  State  the  coming  year. 
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THE  SEWERAGE  OF  CITIES  AND  TOWNS. 


By  J.  L.  Ludlow,  C.  E.,  M.  S.,  Member  N.  C.  Board  of  Health.  Civil 
and  Sanitary  Engineer,  Winston,  N.  C. 


"We  live  or  we  die.  live  well  or  miserably;  live  our  fuU  term  or  perish 
prematurely — according  as  we  shall  wisely  or  otherwise  determine." 

Dr.  Henry  Maccormac  has  left  this  trueism  as  a  monument  to  his 
superior  intelligence,  and  to  his  studied  api>reciation  of  the  perfect  devel- 
opment of  nature,  as  designed  in  Divine  creation  when  it  was  given  to 
mankind  to  enjoy  or  abuse,  a  free  agency  of  the  effects  of  creation  and 
the  natural  laws  thereof. 

The  various  diseases  by  which  humanity  is  enfeebled,  both  bodily  and 
mentally — languishes  in  most  intense  suffering,  and  brought  to  prema- 
ture death — are  not  our  natural  heritage,  but  the  perversion  of  a 
glorious  heritage  by  man's  abuse  and  neglect  of  the  laws  and  demands 
of  nature. 

Baldwin  Latham,  the  eminent  English  sanitarian,  says:  "To  those 
who  have  carefully  studied  the  physiology  of  animal  life,  it  will  be  clear 
that  life  and  health  depend  upon  rightly  understanding  and  practicing 
those  laws  which  constitute  sanitary  science."  Hippocrates  long  ago 
formulated  the  cardinal  principle  of  sanitary  science  and  hygiene  as  the 
maintenance  of  ''pure  air,  pure  water  and  pure  soil."  It  is  for  the  pre- 
servation of  these  natural  elements  that  a  sewerage  system,  and  other 
sanitary  measures,  become  a  necessity  in  cities,  towns  and  villages  where 
life  and  health  are  fully  appreciated,  and  our  natural  heritage  would  be 
protected.  This  natural  heritage  may  be  described  in  the  language  of 
Dr.  Stephen  Smith  :  "  Man  is  born  to  health  and  longevity;  disease  is 
abnormal,  and  death,  except  from  old  age,  is  accidental;  and  both  are 
preventable  by  human  agencies." 

Diphtheria  makes  dark  and  desolate  the  former  joyous  and  happy 
home  by  taking  away  the  joy  and  boundless  pleasure-producing  jewels — 
the  innocent  children.  Typhoid  fever  takes  the  life  of  a  citizen  in  the 
prime  of  manhood,  with  all  his  wealth-producing  powers  fully  developed. 
An  epidemic  of  scarlet  fever,  yellow  fever,  typhoid,  diphtheria,  dis- 
entery.  or  some  other  of  the  preventable  diseases,  multiplies  desolate 
homes,  intense  suffering  and  premature  deaths,  and  w-e  raise  our  hands 
in  horror  and  wonder  how  a  kind  and  loving  Providence  can  inflict 
such  a  calamity  upon  our  religious  and  worshipful  community.  By 
thus  relieving  ourselves  in  sentimentality  we  may  restore  the  eciuilibrium 
of  a  guilty  conscience,  but  we  utter  the  rankest  blasphemy  against  the 
Divine  Creator  and  His  well  defined  laws.  We  are  the  cause  of  the 
epidemic.     We  are  the  guilty  ones.     It  is  the  criminal  disregard  of  the 
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laws  of  nature  that  causes  this  preventive  sickness  and  premature  death 
of  our  fellow  man,  and  it  is  we,  ourselves,  who  must  carry  the  moral 
responsibility. 

Self-preservation  is  the  first  desire  of  all  life — from  the  lowest  organism 
to  the  crowning  monument  of  creating  mankind.  There  is  a  universal 
longing  and  effort  to  this  end,  and  there  is  much  proof  to  demonstrate 
that  this  is  likewise  a  duty  imposed  by  the  Creator.  The  Mosaic  dispen- 
sation clearly  illustrates  this  fact,  and  likewise  demonstrates  the  univer- 
sally proven  and  accepted  maxim,  that  cleanliness  of  a  community  is 
the  first  law  of  self-preservation — the  preservation  of  man's  natural 
heritage  of  health  and  longevity. 

With  the  advanced  knowledge  of  the  law  of  cause  and  effect,  resulting 
from  the  sanitarian's  scientific  study  and  investigation,  and  with  the 
results  of  sanitary  measures  before  us  we  cannot,  as  intelligent  people, 
attribute  the  consequences  of  our  own  neglect  and  carelessness  to  a 
providential  cause.  We  must  recognize  that  a  large  proportion  of  the 
diseases  which  are  inflicted  upon  humanity  are  the  effects  of  prevent- 
able causes,  and  that  it  is  possible,  through  the  medium  of  sanitary 
measures,  to  so  reduce  the  death-rate  as  to  materially  increase  the  aver- 
age duration  of  life. 

The  alchemist  of  old  expended  his  time  in  search  of  a  hidden  sub- 
stance of  nature,  which  he  supposed  to  exist,  and  to  be,  in  fact.. an 
elixir  of  life,  supposing,  with  much  reason,  that  there  existed  some 
subtle  force  of  nature  which,  if  utilized,  would  prove  to  be  a  panacea 
for  all  the  ills  to  which  he  reasoned  that  man  was  the  natural  heir.  Had 
he  reversed  his  law  of  nature,  and  followed  the  tmie  natural  law,  he 
would  have  found  that  flesh  is  not  heir  to  disease,  but  that  disease  is  the 
heir  to  the  violations  of  nature's  laws  in  the  flesh,  and  readily  found  his 
elixir  of  youth  in  these  same  sanitary  measures  which  the  student  in 
sanitary  science  and  the  preservation  of  human  life  teaches  us  to 
observe  and  diligently  practice. 

The  I'omantic  Ponce  de  Leon,  when  he  left  the  crowded  metropolis  of 
Spain  and  sailed  across  the  ocean  to  an  unknown  and  uninhabited  coun- 
try, in  search  of  the  fountain  of  perpetual  youth,  acted  witli  some 
reason.  From  a  city,  where  pure  air,  pure  water  and  pure  soil  had 
been  destroyed  by  the  unnatural  accumulations  of  filth  and  unclean- 
ness — a  very  hot-bed  of  disease  and  death — to  God's  own  free,  fair  and 
unpolluted  comitry,  where  naught  had  yet  come  to  destroy  the  life- 
giving  and  life-sustaining  elements  of  pure  air,  water,  and  soil,  was 
indeed  to  find  a  fountain  of  perpetual  youth,  for  who  can  gainsay  that 
fifteen  years  added  to  the  average  life  is  not  at  least  as  if  to  transform 
age  to  youth  ? 

This  same  fountain  of  youth  is  ours  but  for  the  taking  of  it.  Would 
we  enjoy  it  in  congregated  communities  of  cities  and  towns,  to  which  we 
are  wont  to  repair';:'    Then  but  remember  that  public  filth  is  public  dij- 
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grace,  and  that  sickness  and  death  is  the  natural  consequence  of  the 
abuse  of  nature's  laws  ;  but  public  cleanliness  is  public  honor,  and  the 
practice  of  sanitary  measures  is  to  secure  intellectuality,  advanced  civ- 
ilization and  achievements,  health,  happiness,  and  longevity.  To  main- 
tain this  public  cleanliness,  provision  must  be  made  for  the  preservation 
of  the  natural  elements  of  pure  air,  pure  water,  and  pure  soil,  by  at 
once  removing  the  effete  substances  of  the  body,  and  all  other  filth,  to 
points  remote  from  the  community,  by  the  construction  of  a  sanitary 
system  of  sewerage,  and  practicing  other  sanitary  measures  in  conjunc- 
tion therewith.  Without  this  provision,  the  natural  soil  will  become 
foul  and  polluted,  and,  in  time,  totally  imfit  for  human  habitation. 

Would  you  not  leave  to  your  posterity  the  city,  town  or  village 
abounding  in  filth,  disease  and  premature  death,  with  all  their  train  of 
unhav>piness.  pauperism,  crime,  enfeebled  mind  and  body,  and  a  degen- 
erated civilization?  Then  have  a  care  how  you  carry  on  the  proce?s  of 
soil-pollution:  for,  when  the  soil  becomes  impure  the  air  becomes  like- 
wise impure  by  the  foul  emanations  from  the  soil:  the  water  is  also 
polluted  by  absorption  from  the  air  and  transfusion  from  the  soil:  and 
you  have  flagrantly  disregarded  the  cardinal  principle  of  sanitary 
science  and  nature's  laws,  and  sickness,  epidemics  and  premature  death 
is  the  natural  result.  But  the  soil,  you  sav.  is  a  purifier  of  filth.  It  is, 
but  this  property  of  the  soil  is  limited.  By  constant  absorption  of  im- 
purities the  soil  is  overloaded  and  itself  becomes  impure,  and  it  is  no 
longer  a  purifier,  but  a  polluter,  in  the  effort  to  purify  itself.  Behold 
and  beware  of  the  sad  history  of  Eome,  once  the  proud  metropolis  and 
centre  of  civilization  of  the  world,  but  now  a  plague-stricken  city  for 
several  months  of  each  year. 

Ancient  Rome,  under  the  rule  of  the  Pagan  Kings,  had  her  Cloaca. 
Maxima  and  other  sewers,  which  ramified  the  entire  city.  Massive 
baths,  acqueducts  and  the  accompanying  sanitary  measures  maintained 
her  cleanliness,  and  the  observance  of  nature's  laws,  enabling  her  to  be 
a  grand  metropolis  of  health,  wealth  and  power.  But,  with  the  fall  of 
Eome.  we  find  the  necessity  of  sanitary  provisions  lost  sight  of  or  lan- 
heeded,  and  the  more  modern  Rome  desti-oying  the  sewers,  tearing  down 
the  massive  baths  and  aqueducts  to  build  churches  and  monasteries, 
totally  disregarding  the  accumulated  nastiness  of  the  years  during  the 
fall  and  recuperation.  Until  to-day.  christian  Rome,  with  her  glorious 
heritage  of  past  achievements,  having  permitted  these  sanitary  works 
to  pass  into  decay,  has  many  pages  of  her  more  modern  history  black- 
ened by  the  most  horrifying  accounts  of  terrible  scourges  of  plague  and 
epidemics,  paying  the  natural  penalty  of  soil-pollution,  as  the  most 
deadly  and  dangerous  plague-spot  that  has  ever  blotted  creation. 

Under  the  present  regime.  Rome  is  again  giving  due  attention  to  sani- 
tary measures,  and  the  death-rate  is  being  gradually  reduced,  and  the 
deadly  Roman  fever  is  being  rapidly  obliterated. 
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If  we  investigate  any  age  or  any  people  of  which  history  records  the 
advancement  of  civilization,  art  and  science  to  any  degree  of  refinement 
and  excellence,  we  find  that  the  importance  of  sanitary  measures  were 
fully  appreciated  and  invariably  adopted.  Thus,  in  Alexandria.  Carth- 
age, Herculaneum,  Jerusalem,  Ninevah,  all  had  their  complete  systems 
of  sewerage  and  water-supply.  Under  the  Mosaic  dispensation,  all  sani- 
tary laws  then  known  were  religiously  observed,  and  we  find  that  the 
Jews  had  a  clear  knowledge  of  the  necessity  of  removing  all  effete  sub- 
stances and  filth  from  within  and  about  their  habitations.  The  duty 
and  necessity  of  observing  and  practising  these  laws  of  nature  against 
soil-pollution  was  a  prominent  part  of  the  inspiration  to  Moses,  when 
pursuing  the  Divine  task  of  leading  the  Hebrew  tribes  out  of  the  wilder- 
ness of  death  and  destruction.  The  devout  adherence  of  the  Jews  to  the 
practice  of  the  sanitary  laws  prescribed  by  Moses  has  given  to  that  race 
to  enjoy  greater  health  and  vigor,  even  to  the  present  day,  than  any 
other  race  of  people  on  the  face  of  the  earth,  in  similar  circumstances. 

As  we  advance  in  history  to  the  middle  or  dark  ages,  we  find  that  the 
importance  of  sanitary  measures,  which  had  characterized  the  Jews  and 
the  Rome  of  the  Pagan  Kings,  was  entirely  lost  sight  of,  and  the  statute 
books  bore  no  trace  of  these  important  laws,  the  first  in  importance  for 
the  preservation  and  promotion  of  advanced  civilization  and  refinement. 
With  this  decline,  there  is  recorded  a  parallel  decline  in  art.  science  and 
civilization.  Beyond  ({uestion,  enlightenment  and  sanitation  are  insepa- 
rable companions — the  advancement  of  the  one  requires  the  advancement 
of  the  other. 

For  the  thousand  years  preceding  the  protest  of  Luther,  that  cardinal 
law  of  Christianity,  that  "'cleanliness  is  next  to  godliness,"  was  com- 
pletely disregarded,  and  filth,  by  force  of  circumstances,  was  sanctioned 
by  the  influence  of  the  Christian  church.  The  Christian  outlaws  of 
Pagan  Rome,  to  maintain  their  faith,  were  forced  to  seek  refuge  from 
their  persecutors  in  the  dark  and  filthy  catacombs  beneath  the  city,  and 
filth  and  unclean  personal  appearance  became  a  measure  of  the  sanctity 
and  personal  sacrifice  for  their  Christian  faith.  Through  this  cause  the 
importance  of  cleanly  surroundings  was  wholly  lost  sight  of.  But  the 
laws  of  nature  could  not  be  defied,  even  for  such  a  good  cause,  without 
impunity,  and  as  this  neglect  extended  from  person  to  community,  fi'om 
community  to  city,  there  came,  in  due  time,  the  inevitable  result.  Out- 
raged nature  aroused  them  from  their  insanitary  neglect  by  the  natural 
consequence  of  pestilence  in  various  forms  visited  ujjon  these  disregard- 
ants  of  nature's  laws.  Epidemics  of  plague,  typhus  and  cholera  devas- 
tated Europe  from  the  14th  to  the  17th  centuries,  much  more  terrible  in 
fatal  results  than  was  ever  caused  by  the  most  bitter  warfare  in  history. 
England  in  twenty-two  (22)  years  of  continuous  warfare  lost  79.700 
lives,  but  in  one  (1)  year  alone  cholera  robbed  her  of  144,860  Uves. 

During  the  prevalence  of  the  plague  at  York,  in  1664,  there  was  one 
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(1)  death  to  every  three  (3)  persons  living,  but  (Juring  the  cholera 
epidemic  of  1832  there  was  one  (1)  death  to  each  142  persons  living,  an 
improvement  directly  traceable,  by  the  resurrected  city  archives,  to  the 
improved  sewerage  and  drainage  of  the  city.  In  the  year  following  the 
city  of  London  is  supposed  to  have  lost  75.000  lives  by  her  last  visitation 
of  the  plague.  Black  Death,  as  it  has  been  called. 

The  history  of  the  town  of  Chester  furnishes  another  lesson  of  the 
fearful  results  attending  the  utter  neglect  of  sanitary  precautions  which 
characterized  the  degenerate  civilization  of  the  middle  ages.  Of  this 
we  have  the  following  record: 

"In  1507  sweating  sickness  was  very  severe  in  Chester  for  three  days; 
ninety -one  died.  In  1517,  great  plague;  grass  a  foot  high  in  the  streets. 
1550,  sweating  sickness.  1603,  great  plague:  sixty  died  weekly,  in  aU 
650  persons.  1604.  plague;  812  deaths.  1605,  plague  still  increasing; 
1,303  deaths.     In  1649,  2,099  persons  died  of  the  plague.'" 

Such  was  the  inevitable  result  of  the  disregard  of  nature's  laws  for 
self-preservation,  "pure  air,  pure  water  and  pure  soil."  These  unfor- 
tunate people,  in  their  blind  ignorance,  charged  all  their  mysterious 
sickness  and  deaths  to  Divine  Providence,  as  some  are  incUned  to  do 
even  in  this  euliglitened  era,  but  forgot  their  garbage  heaps,  foul  streets, 
dirty  houses,  personal  uncleanness  and  their  total  lack  of  sanitary  pro- 
visions. Ignorance  cannot  be  plead  in  mitigation  of  violations  of  civil 
law,  much  less  in  physical  laws  of  nature.  Nature's  laws  were  made 
unchangeable  for  all  time,  irradicable  as  creation  itself.  "God  never 
breaks  His  laws;  He  never  permits  them  to  be  violated  with  impunity. 
They  operate  in  the  material  universe  with  inevitable  accuracy.'" 

Gladly  do  I  turn  from  this  sad  history  of  the  past  to  the  more  cheerful 
task  of  recording  the  benefits  that  have  been  derived  from  the  prac- 
ticing of  sanitary  measvires,  blit  this  pleasure  is  cheeked  by  the  thought 
that,  even  in  the  brilliant  enlightenment  of  our  present  century,  the 
lessons  of  the  past  have  been  but  poorly  learned.  We  have  had— and 
even  now  are  having — black  spots  in  our  own  country;  our  New  Orleans, 
our  Memphis,  our  Jacksonville  epidemics,  and  many  others  of  greater 
or  less  magnitude.  It  behooves  us,  as  a  country  and  as  a  State  of 
enlightened  people,  that  these  terrible  lessons  be  not  passed  over  lightly 
and  unheeded.  By  the  epidemics  of  New  Orleans,  in  1853,  there  were 
5,122  deaths  from  yellow  fever,  with  a  total  of  7,000  deaths  from  all  dis- 
eases. In  one  day — August  22 — the  deaths  from  yellow  fever  numbered 
239.  This  great  number  of  deaths  were  recorded,  and  it  is  generally 
believed  that  there  were  many  deaths,  also,  which  were  not  recorded. 
Of  the  condition  of  the  city  at  the  time  of  the  outbreak  of  the  epidemic, 
we  are  told  that  the  streets  were  reeking  with  filth,  and  miasmic  odors 
prevailed  throughout  the  city,  caused  by  the  decomposing  animal  and 
vegetable  matter  that  had  been  scattered  promiscuously  throughout  the 
city.     Evervthing  had,  of  custom,  been  thrown  into  the  streets  that  the 
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inhabitants  desired  to  be  rid  of.  and  lay  there,  seething  and  rotting. 
The  canals  and  their  tributaries,  and  the  city  drains  as  well,  were  cov- 
ered with  a  green  slime  so  completely  that  the  water  was  entirely 
hidden  from  view.  In  the  pools  were  dead  animals  floating  about,  with 
every  other  description  of  animal  decomposition.  It  was  by  this 
wretched  insanitary  condition  that  the  seeds  of  epidemic  were  united 
and  developed,  with  such  disastrous  results  in  the  loss  of  human  life. 
Yellow  fever,  and  kindred  maladies,  were  more  or  less  prevalent  in  the 
city  till  1862,  when  active  sanitary  measures  were  put  into  effect.  The 
drains  were  cleaned  out;  the  streets  were  scraped,  swept  and  washed  of 
all  deleterious  matter;  the  canals  and  their  tributaries  were  cleansed  of 
their  germ-festering  scum;  stringent  orders  were  issued  against  throw- 
ing any  filth,  or  decaying  vegetable  or  animal  matter,  in  the  streets  or 
open  courts:  all  refuse  matter  was  re(|uired  to  be  placed  in  proper  recep- 
tacles and  was  then  promptly  removed,  without  the  city  and  disinfected: 
every  household  was  required  to  clean  up  its  premises  and  keep  them 
clean.  The  entire  city  was  placed  in  as  thorough  sanitary  condition  as 
the  location  and  local  conditions  would  permit.  The  gratifying  result 
of  this  was.  that  not  one  of  the  160.000  inhabitants,  or  the  many  thou- 
sand of  totally  unacclimated  troops,  was  stricken  "with  yellow  fever 
during  that  year.  These  sanitary  measures  had  so  improved  the  general 
healthfulness  of  the  city  that,  for  the  summer  of  1862.  New  Orleans  is 
said  to  have  shown  a  less  rate  of  mortality  than  any  other  city  in  the 
country.  These  results  were  continuous,  and,  with  this  as  a  beginning, 
the  city  entered  upon  a  new  era  of  substantial  freedom  from  epidemic 
and  malarious  diseases.  They  exchanged  spoons  for  health.  How  can 
we  appreciate  the  enormous,  immeasurable  benefits  accruing  to  the  city 
of  these  sanitary  measures? 

The  financial  loss  by  the  yellow  fever  epidemic  of  1853  may  be  closely 
approximated  as  follows:  5,122  lives,  at  $1,000  each  (which  is  a  mini- 
mum estimate),  amounts  to  $5,122,000;  estimating  five  cases  of  sickness 
to  each  death  (the  Jacksonville  epidemic  shows  ten  cases  to  each  death), 
the  cost  of  whicii.  including  loss  of  time,  medical  attendance  and  nurs- 
ing at  a  low  estimate,  would  be  $40  each,  or  $1,024,400,  making  a  total 
of  $6,146,400. 

The  city  of  Memphis,  Tennessee,  disregarding  the  valuable  lesson 
taught  by  this  short  page  of  the  history  of  New  Orleans,  scrupulously 
neglected  all  sanitary  measures.  The  streets  had  been  allowed  to 
become  filth-channels.  The  soil  of  the  city  was  permitted  to  become 
not  unlike  a  vast  compost  heap,  through  the  lack  of  a  sewerage  system 
to  remove  the  filth,  instead  of  carrying  on  the  continued  process  of 
soil-pollution.  The  laws  of  nature  had  been  totally  diregarded  and 
violated,  with  the  consequences  that  we  have  been  taught  by  the  history 
of  centuries,  even  from  the  time  of  Moses,  to  be  inevitable. 

In  1878  we  see  Memphis  visited  by  a  terrible  epdemic  of  yellow  fever. 
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with  a  fatality  almost  unparalleled.  The  commerce  of  the  city  was 
entirely  suspended,  thousands  of  the  inhabitants  were  dead  and  dying, 
and  many  others  making  every  effort  to  desert  the  city.  The  city  gov- 
ernment was  bankrupted  and  disbanded,  demoralization  and  panic  were 
general  throughout  the  city,  until  cold  weather  came  and  put  a  check 
upon  the  ravages  of  the  dreaded  yellow  visitor.  In  the  meantime, 
5,023  persons  had  lost  their  lives  by  the  criminal  negligence  of  those  in 
authority  over  the  sanitary  and  general  condition  of  the  city. 

Only  after  this  costly  lesson  was  the  city  induced  to  seek  relief  by 
comph  ing  with  the  lawful  demands  of  nature  through  the  practice  of 
sanitary  measures.  A  sanitary  system  of  sewerage  was  adopted  and 
executed  with  scientific  skill  and  efficiency.  Other  sanitary  reforms, 
made  possible  and  efficient  by  the  construction  of  sewers,  were  put  into 
practice,  with  the  gratifying  results  best  told  in  the  decreased  mortality 
and  absence  of  epidemics  since  these  measures  were  executed.     *    *    * 

Under  the  former  condition  of  the  city,  the  annual  death-rate  per 
1.000  inhabitants  was  109,  while  under  the  present  regime,  as  shown  by 
the  statistics  of  1887,  it  has  been  reduced  to  23.56  per  1,000.  With  the 
changed  sanitary  condition  seemed  to  come  a  new  confidence  and  interest 
in  life.  New  vigor  and  energy  characterized  the  inhabitants  of  the  city, 
and  its  healthfulness  attracted  immigration,  with  a  consequent  great 
increase  in  industrial  and  commercial  importance,  and  an  increased 
population  from  33,592  in  1880,  to  65,000  in  1888. 

The  financial  value  of  this  increased  prosperity  can  hardly  be  esti- 
mated, at  least  the  proportion  due  to  the  changed  sanitary  condition. 
We  can,  however,  demonstrate  a  great  financial  saving  in  human  life 
and  healthfulness  alone,  directly  due  to  the  sanitary  measures  put  into 
practice. 

The  average  population  for  the  years  from  1880  to  1888  has  been  in 
round  numbers,  45.000.  The  average  death-rate  redviction  may  safely 
be  placed  at  50  per  1,000  inhabitants,  or  a  total  saving  of  2,250  lives  an- 
nually. At  the  least  valuation  placed  upon  a  human  life  in  the  United 
States,  this  saving  of  life  would  amount  to  .$2,250,000  annually.  The 
number  of  cases  of  sickness  likewise  prevented  may  be  safely  estimated 
at  eight  to  each  death,  making  18,000,  the  cost  of  which,  including  loss 
of  time,  medical  attendance,  and  nursing  at  $50  each,  would  have  been 
$900,000.     These  two  items  make  a  total  annual  saving  of  ^3,150,000. 

Estimating  six  per  cent,  upon  the  cost  of  the  sewerage  system,  and 
adding  the  annual  expense  of  carrying  on  the  work  of  the  very  excellent 
city  Board  of  Health,  makes  a  total  annual  expenditure  of  $36,337.86  ta 
effect  this  enormous  annual  saving  of  human  life — in  money  valvie  only. 

The  epidemic  of  yellow  fever  at  Jacksonville,  Fla. ,  and  other  southern 
towns  during  the  past  year,  is  but  further  results  of  the  lack  of  sanitary 
measures.  In  all  the  towns  where  this  epidemic  secured  any  foothold, 
it  can  safely  be  asserted  that  little  or  no  attention  had  been  previously 
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given  to  their  sanitary  condition.  These  communities  were  Hving 
amidst  the  accumulations  of  their  own  filth,  with  utter  disregard  to  the 
natural  law  against  air,  water  and  soil  pollution.  The  inevitable  rcsult 
was  a  severe  epidemic,  with  all  its  train  of  moral,  physical  and  financial 
loss.  Hundreds  were  suffering  the  most  intense  agony,  and  premature 
deaths  were  numbered  by  the  score  before  sanitary  measures  were 
apparently  thought  of.  But,  when  such  an  epidemic  has  already  settled 
upon  a  community,  it  is  then  too  late  to  prevent  the  damages  by  any 
hygienic  means.  This  should  be  effected  before  the  outbreak  to  render 
a  full  return.  Though  it  is  happily  conspicuous  of  the  epidemic  at  Jack- 
sonville, that,  owing  to  the  efforts  of  the  Sanitary  Committee  and  Board 
of  Health,  and  the  greater  knowledge  of  its  treatment  by  the  medical 
profession,  the  rate  of  fatality  has  been  reduced  to  one  (1)  death  to  ten 
(10)  eases  of  sickness,  and  the  extent  of  the  epidemic  has  been  compara- 
tively very  limited — the  number  of  cases  having  been  4,700.  But  when 
the  seeds  of  such  epidemics  have  once  found  a  suitable  locality  for 
development  and  growth,  their  destructive  effect  is  beyond  the  control 
of  human  agency.  From  the  history  of  New  Orleans,  Memphis  and 
Jacksonville,  it  seems  to  be  clearly  deduced  that  a  yellow  fever  epidemic, 
like  every  other,  may  be  prevented  by  the  practice  of  sanitary  measures. 
But,  when  the  prevention  is  not  applied,  and  a  foothold  is  obtained,  cold 
weather  alone  can  check  its  ravages. 

Dr.  Morris  H.  Henry,  a  prominent  expert  on  the  origin  and  treatment 
of  yellow  fever,  recently  speaking  of  the  Florida  epidemic,  has  this  to 
say  regarding  the  intimate  relation  of  disease  and  death  with  insanita- 
tion  and  unclean  surroundings:  'The  popular  idea  of  yellow-fever  is, 
that  its  presence  is  accidental.  *  *  *  Yellow  fever  is  no  more  the 
result  of  accident  than  were  the  plagues  of  the  East  or  the  great  plague 
of  London.  The  plague  of  London  was  not  a  punishment  from  Divine 
Providence.  It  was  a  natural  sequence  of  the  absence  of  all  sanitary 
laws,  and  the  failure  to  adopt  any  prophylactic  measures  to  prevent  the 
spread  of  what  are  now  known,  in  plain  Anglo-Saxton.  as  filth  diseases." 

BENEFICIAL  RESULTS   FROM   SANITATION. 

Illustrating  the  reduction  of  disease  and  mortality  of  towns  and  cities, 
due  directly  to  the  construction  of  efficient  systems  of  sewerage,  I  will 
first  quote  Sir  Douglass  Galton,  K.  C.  B.,  F.  R.  S..  an  eminent  English 
sanitarian,  in  an  address  before  the  Sanitary  Institute  of  Great  Britian: 
"It  may  be  accepted  as  certain  that  in  every  case  where  the  sewerage  of 
towns  has  been  devised  in  sound  principles,  and  where  the  works  have 
been  carried  on  under  intelligent  supervision,  a  largely  reduced  death- 
rate  has  invariably  followed.  The  records  of  Newcastle  afford  evidence 
of  this  fact.     The  quinquennial  period  ending  in  1881  showed  a  death- 
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rate  of  twenty-three  per  1,000.  whilst  the  death-rate  of  1881,  after  the 
completion  of  the  pystem  of  sewerage,  was  only  twenty -one  per  1,000."' 
'•At  Munich  the  typhoid  fever  mortality  per  10,000  inhabitants  per 
quinquennial  period  was  as  follows: 

From  1860  to  1865.  when  there  was  no  sewerage  system 16.8 

From  1866  to  1873,  when  there  was  partial  sewerage  system ...13.3 

From  1875  to  1880,  when  the  sewerage  system  was  complete 8.7 

"  Similarly,  at  Frankfort-on-Main,  the  deaths  from  typhoid  fever  per 
10.000  inhabitants  were: 

From  1854  to  1859,  when  there  was  no  sewerage  system 8.7 

From  1875  to  1887,  when  the  sewerage  system  was  complete 3.4 

"At  Dantzic  the  figures  present  some  striking  characteristics;  the 
deaths  from  typhoid  fever  per  100,000  living  was  as  follows: 

From  1865  to  1869,  when  there  was  no  sewerage  or  water-supply 108 

From  1871  to  1875,  after  the  introduction  of  water-supply 90 

From  1876  to  1880,  after  the  completion  of  a  sewerage  system. 18 

"  At  Hamburg,  the  deaths  per  1,000  of  total  population  were  : 

1838  to  1844,  before  the  commencement  of  the  construction  of  sew- 
erage works — — .48.5 

1871  to  1880,  after  the  completion  of  the  sewerage  works ..13.3 

•'During  the  time  that  the  works  were  in  progress,  viz.:  from  1872 
to  1874,  the  mortality  from  typhoid  was  a  follows: 

In  the  unsewered  districts 40.0 

In  the  districts  for  the  most  part  sewered . 32.0 

In  the  fully-sewered  districts .26.8 

Dr.  Buchanan,  as  "  Medical  Oificer  of  the  Privy  Council '"  of  England, 
in  the  ninth  report,  has  shown  the  marked  improvement  to  healtli  fol- 
lowing the  introduction  of  systems  of  sewerage  and  water-supply  in 
twenty-five  cities  and  towns,  with  an  aggregate  population  of  593,736 
persons. 

This  report  shows  the  effects  of  providing  for  the  purity  of  the  air, 
water  and  soil  of  towns,  by  providing  water  from  an  uncontaminated 
source,  and  by  the  prompt  removal  of  all  effete  and  refuse  matter  before 
putrefaction  and  soil-pollution  could  take  place,  by  a  reduction  of  24 
per  cent,  in  the  mortality  of  typhoid  fever  alone.     Dr.  C.  W.  Chancellor, 
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Secretary  of  the  Maryland  Board  of  Health,  and  a  thorough  sanitarian, 
states  in  his  "  Report  on  Improved  Methods  of  Sewerage  Disposal  and 
Water- Supplies,"  (from  which  these  quotations  are  taken),  that  it  is  fair 
to  presume  that  diphtheria  and  other  gymotic  miasmatic  fevers  would 
be  similarly  affected. 

Concerning  the  benefits  derived  in  England,  during  the  period  from 
1870  to  1880,  from  sanitary  measures,  the  Local  Government  Board,  in 
their  report,  speaks  as  follows: 

"On  the  demonstration  of  various  model  instances,  it  may  be  held 
that  the  reduction  of  the  general  death-rate  by  4i  per  cent.,  as  reported, 
satisfactory  as  this  is,  cannot  be  considered  more  than  one-third  of  the 
results  obtainable  by  advanced  sanitary  administrations  and  further 
sanitary  .works.  The  pain  and  misery  and  the  social  disorder  occasioned 
by  excessive  sickness  and  premature  mortality  are  greatly  beyond  pecu- 
niary estimation." 

Mr.  Baldwin  Latham,  the  eminent  English  engineer  and  sanitarian,  in 
his  work  on  "Sanitary  Engineering,"  gives  tabulated  results,  in  the 
annual  death-rate  reduction  per  1,000  inhabitants,  following  the  intro- 
duction of  systems  of  sewerage  in  various  English  towns  and  cities, 
from  which  the  following  list  is  taken: 

Banbury — population  10,000:  death-rate  reduction  23.4  to  20.5 — 12|  per  ct. 
Cardiff—  "  33,000;  "  "  33.2  to  22.6— 32    perct. 

23.7 to  18.6—22  perct. 

23.9  to 20.5— 14   perct. 

29.8 to 23.7—20  perct. 

31.8  to 21.6—32  perct. 

27.5  to  21.9—20  perct. 

Unfortunately,  the  lack  of  statistical  records  of  American  towns  and 
cities  precludes  the  possibility  of  illustrating  as  fully  the  advantages  of 
sanitation  in  our  own  country.  Yet  the  fragmentary  data  that  has  been 
compiled  shows  equally  or  greater  gratifying  results  than  the  above 
showing  for  European  towns  and  cities.  The  statement  wiU  pass  un- 
challenged, that  in  any  American  town  or  city,  where  any  attention 
whatever  has  been  given  to  sanitary  measures,  greatly  reduced  sickness 
and  mortaUty  among  the  inhabitants  has  been  the  result. 

The  city  of  St.  Louis,  Missouri,  furnishes  an  average  specimen  of  the 
benefits  to  be  derived  from  the  construction  of  sanitary  works.  In  1860, 
when  the  city  had  given  little  or  no  attention  to  sanitation,  the  annual 
death-rate  was  32 -per  1,000.  This  extreme  rate  of  mortality  continued 
until  the  year  1865.  During  1865-'70,  a  proper  sewerage  system  was 
constructed,  and  accompanying  sanitary  reforms  were  put  in  opera- 
tion, with  the  result  that  the  death-rate  in  1870  was  20  per  1,000  inhabi- 
tants— a  saving  of  twelve  human  lives  and  120  cases  of  preventable 
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sickness  in  each  thousand  of  the  city's  population.  The  population  of 
St.  Louis,  in  1870,  310,864:  in  1860,  160,773.  The  average  population 
from  1865  to  1870  may  be  taken  at  298,341.  Thus  we  have,  as  ihe  result 
of  the  sanitary  works,  the  saving  of  298.34+12,  or  3.580  human  lives 
and  the  prevention  of  35,800  cases  of  sickness  annually.  The  financial 
value  to  the  city  of  these  results  is  shown  by  the  following  estimate, 
based  upon  minimum  values:  • 

3,580  human  lives  at  $1,000 p,580,000 

35,800  cases  of  prevented  sickness  at  $50  . .    1,790,000 

Total  annual  saving  of - - $5,370,000 

In  the  foregoing  pages  I  have  endeavored  to  clearly  show  the  evil 
results  of  sanitary  neglect,  and  the  varied  and  positive  benefits  to  be 
derived  from  the  practice  of  sanitary  measures.  I  have  also  endeavored 
to  demonstrate  that  the  essence  of  all  sanitation  is  the  maintenance  of 
pui'e  air.  pure  water,  and  pure  soil  in  and  about  the  habitations  of  man. 
Now.  the  question  will  naturally  arise.  How  can  these  elements  be  pre- 
served in  their  primeval  pvirity,  and  what  are  the  constituent  features 
of  sanitation  as  regards  this  object?  Of  these  three  elements,  the  one 
directly  requiring  the  most  of  human  agency  is  the  soil. 

It  is  but  feebly  realized  what  an  important  part  the  soil  performs  in 
providing  health  and  happiness  to  our  lives.  Upon  this  very  largely,  if 
not  wholly,  depends  the  purity  of  the  air  and  water.  Polluted  soil 
means  polluted  water  and  impure  air.  If  we  preserve  the  purity  of  the 
soil,  the  air  and  water  will  retain  their  purity. 

The  soil  is  the  medium  by  which  nature  transforms  the  waste  product 
of  animal  life  into  vegetable  life.  Nature  has  provided  that  when  any 
of  her  agents,  whether  it  be  air.  water  or  food,  has  once  served  the  pur- 
pose of  sustaining  animal  life,  that  it  becomes  totally  unfit  for  its  further 
promotion,  without  another  transformation — becomes,  in  fact,  destruc- 
tive to  animal  existence;  but,  through  this  very  process,  these  agents 
have  lost  that  which  is  detrimental  to  vegetable  life  in  furnishing  the 
combustion  of  the  animal  kingdom;  they  are  then  prepared  for  the  sup- 
port of  vegetable  life,  and  by  vegetable  growth  the  chemical  combina- 
tions are  made  which  causes  this  inert  matter  to  become  again  prepared 
for  the  nourishment  of  man  and  animals.  The  vegetable  kingdom 
requires  for  its  support  that  which  forms  the  waste  product  of  the  animal 
kingdom.  It  utilizes  these,  and  renders  a  product  again  suitable  for  the 
healthful  use  of  the  animal  kingdom.  Such  is  the  cycle  of  the  subtle 
forces  of  nature  in  a  grand  development.  While  the  atmosphere  plays 
quite  an  important  part  in  this  process,  the  first  few  feet  of  the  soil  is 
the  grand  laboratory  where  the  chemical  disintegrations  and  combina- 
tions are  effected.     Consequently,  when  the  soil  is  polluted  by  accumu- 
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lations  of  filth,  this  transformation  is  carried  on  in  order  that  the  soil 
may  again  purify  itself.  This  process  of  transformation  of  matter  has. 
either  as  an  agent  or  as  a  result,  the  development  of  low  forms  of  micro- 
scopic life,  known  as  bacteria,  in  direct  proportion  to  the  amount  of 
filth  with  which  the  soil  is  charged.  These  minute  organisms  jilay  a 
large  part  in  the  processes  of  the  organic  world,  and  have  direct  relation 
to  many  of  the  common  diseases.  And  it  has  been  clearly  demonstrated 
that  most  all,  if  not  every  one,  of  the  infectious  and  contagious  diseases 
are  directly  produced  by.  and  dependent  upon  specific  forms  of  these 
micro-organisms:  that  these  minute  organisms,  developed  in  the  decom- 
position of  filth,  are  the  direct  cause  of  what  are  known  as  filth  diseases, 
viz. :  typhoid,  yellow  and  scarlet  fevers,  diphtheria,  ]cholera,  dysen- 
tery, etc. 

The  soil  being  very  porous,  is  constantly  laden  with  large  quantities 
of  water  and  air,  and  when  these  bacteria  are  present  in  the  soil,  the 
water  and  air  in  the  soil  become  likewise  their  carriers  and  direct  com- 
municators to  the  human  body.  Ground-water  is  constantly  flowing 
through  the  soil  under  the  same  hydrostatic  laws  which  govern  the  flow 
in  streams,  always  seeking  a  lower  level,  and  the  streams  and  wells  are 
thus  supplied.  But  when  the  water  has  become  charged  with  bacteria, 
they  are  not  arrested  by  its  flowing  through  the  soil.  The  soil  will 
arrest  coarse  material,  such  as  grease  and  slime,  but  the  bacteria  diffuse 
with  ease  and  follow  the  flow  wholly  unobstructed;  and  by  their  own 
development  and  multiplicity,  and  their  accumulating  numbers,  they 
derive  an  accelerated  vigor  in  their  power  to  destroy  human  life. 

Hence,  a  privy-vault  or  cess-pool,  leeching  into  the  soil  and  developing 
bacteria,  charges  the  surrounding  soil  with  multitudes  of  disease-pro- 
ducing micro-organisms,  which,  in  turn,  pollute  the  ground-water  and 
air-cells,  the  ground-water  flowing  on  to  supply  the  neighboring  stream 
or  well;  and  from  there  these  disease-germs  are  directly  introduced  into 
the  system  by  an  innoctnt-looking,  sparkling  beverage  which  nature 
intends  .should  be  healthful  and  life-sustaining.  But  by  this  contamina- 
tion it  is  transformed  into  a  rank  poison,  and  when  once  introduced  into 
the  system,  the  disease-germ  finding  suitable  conditions  for  development, 
intense  sufl'ering  and  premature  death  is  the  result. 

Water  being  the  principal  agent  for  conveying  nutrition  to  every  part 
of  the  human  system,  deleterious  matter,  with  which  it  may  be  charged, 
is  passed  very  rapidly  and  completely  to  the  whole  system  by  the  natural 
absorption  of  the  blood. 

Directly  from  polluted  soil  we  likewise  have  polluted  air.  Decompos- 
ing matter  is  invariably  exposed  on  the  surface  of  ])olluted  soil.  The 
gases  evolved  from  this,  as  well  as  directly  from  the  polluted  soil,  are 
absorbed  into  the  atmosphere.  The  gases  from  animal  decomposition 
are,  like  those  from^the  soil,  charged  with  bacteria.  By  the  process  of 
transfusion  of  gases  the  air  we  breathe  is  then  contaminated  with  these 
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disease-germs.  The  air,  when  so  polluted,  makes  an  effort  to  oxidize 
and  purify  the  deteriorating  elements,  with  the  resvilt  of  lost  vitality  and 
unfitness  to  sustain  animal  life  in  health. 

In  the  act  of  breathing,  these  noxious  elements  are  introduced  into  the 
system,  with  the  result  of  lowered  natural  vitality  and  great  suscepti- 
bility of  disease,  and  the  blood  becomes  corrupted  just  as  effectually  as 
if  it  were  inoculated  by  any  known  poison. 

Pure  air,  pure  water,  and  wholesome  food  are  the  three  important 
agents  for  the  healthful  promotion  of  human  life;  they  are  likewise  the 
weapons  of  defence  against  the  ravishes  of  disease  and  premature  death. 
These  natural  agents,  provided  in  their  normal  purity,  comfort,  health, 
and  longevity  are  the  results;  if,  as  is  so  sadly  frequent,  they  are  pro- 
vided in  an  abnormal,  polluted  state,  diseases,  epidemics  and  premature 
deaths  are  the  natural  sequence.  Popular  sanitation,  then,  resolves  itself 
into:  Ist.  The  provision  of  wholesome  food  products,  and  the  disuse  of 
such  food  as  has  been  rendered  unwholesome  by  vicious  adulterations, 
by  improper  cooking,  by  decomposition  or  decay;  2d.  The  provision  for 
the  constant  exchange  of  breathed  or  vitiated  air  of  the  buildings  in 
which  we  reside  for  a  new  supply  from  the  atmosphere  without;  3d. 
The  maintenance  of  the  purity  of  the  soil  in  and  about  the  habitations 
of  mankind,  and  in  the  source  of  private  and  public  water-supplies:  and 
4th.  The  prompt  removal  of  the  effete  substances,  which  nature  throws 
off  from  the  human  body,  and  all  other  filth  common  to  a  dwelling  or 
community,  to  some  point  without  where  its  contaminating  influence 
cannot  be  exercised. 

The  sanitarian  and  scientist  will  continue  to  more  clearly  understand 
the  specific  nature  of  the  propagating  germs  of  different  diseases,  and, 
perhaps,  discover  the  agent  for  their  destruction.  They  will  further 
teach  many  valuable  lessons  for  the  protection  of  man's  natural  heritage 
of  health  and  longevity.  Buttlie  four  factors  of  sanitation  given  above 
compose  a  wide  field  of  sanitation,  and  a  thorough  observance  and  prac- 
tice of  their  teaching  will  lead  to  incalculable  results  for  good.  They 
are  of  such  vital  and  imperative  importance  that  they  should  constitute 
a  popular  study,  and  the  knowledge  of  their  effects  and  importance  be 
not  confined  to  but  a  few  persons.  All  should  study,  understand  and 
practice  them.  It  is  the  latter  two  of  these  factors  which  leads  directly 
to  my  subject.  It  is  the  necessity  for  the  prompt  removal  of  filth  and 
the  preservation  of  the  purity  of  the  soil,  which  makes  a  sanitary  system 
of  sewerage  a  positive  necessity  for  towns  and  cities. 

I  have  already  shown  that  when  the  human  excreta  is  permitted  to 
accumulate  upon  the  soil,  or  to  leech  through  it,  from  privy-vaults  or 
cess-pools,  in  any  community,  the  result  is,  impure  air,  water,  and  soil. 
The  same  is  true  of  bath-room  slops,  kitclien  slops,  waste  water,  cast 
promiscuously  upon  the  surface  of  an  undrained  soil,  to  become  a  stag- 
nant pool  or  hidden  moat,  and  all  the  other  various  forms  of  filth  com- 
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mon  to  the  habitations  of  man  in  congregated  communities.  It  seems, 
then,  that  there  can  be  no  further  question  as  to  the  advisability  and 
necessity  of  getting  rid  of  these  substances  at  all  hazards.  The  question 
then  arises :  How  can  this  best  be  accomplished  ? 

Before  proceeding  to  a  discussion  of  the  various  expedients  for  the 
removal  of  filth,  I  desire  to  call  further  attention  to  the  condition  of 
things  where  no  such  provision  is  made,  but  where  the  deposition  of 
excretal  matters  is  made  in  cess-pools  and  midden  pits.  While  such  a 
practice  was  carried  on  by,  and  in  harmony  with,  a  primitive  condition  of 
society,  it  must  be  alluded  to,  as  we  need  not  go  back  to  any  remote 
period  to  find  the  people  addicted  to  such  a  loathsome  custom. 

Repulsive  as  it  is,  we  are  forced  to  admit  that  it  is  a  practice  of  our 
own  time  and  of  many  of  our  own  towns,  and,  in  many  cases,  with  lit- 
tle or  no  useful  restrictions.  It  is  not  uncommon  to  find  large  sections 
of  many  of  our  towns,  with  the  only  place  of  easement  a  rough  struc- 
ture enclosing  a  heap  upon  the  surface,  or  a  shallow,  open,  unwalled 
cess-pool,  within  thirty  or  fifty  feet  of  the  kitchen- door  or  of  the  well 
which  is  supposed  to  furnish  wholesome  and  pure  water;  that  such  a 
supply  can  be  furnished  is  emphatically  an  anomaly.  It  seems,  therefore, 
urgently  proper  that  some  evidence  be  given  here  of  the  dangerous 
condition  engendered  by  such  insanitary  practices. 

It  has  already  been  demonstrated  that  excrementitious  matter  leech- 
ing through  the  soil  is  fraught  with  great  danger  to  life  and  health; 
that  when  it  is  accumulated  upon,  or  within,  the  soil,  it  is  thus  con- 
veyed to  adjacent(?)  wells  is  just  as  certain  and  just  as  plain  as  that 
the  well  renews  its  supply  of  water  as  fast  as  it  is  drawn  out,  the  bacteria 
of  putrefying  human  excrement  passes,  with  water,  through  the  soil 
with  but  little  less  retardation  than  the  water  itself.  To  give  positive 
evidence  of  this,  I  will  quote  from  reports  and  analyses  given  by  Dr. 
W.  H.  Corfield,  "  Professor  of  Hygiene  and  Public  Health  at  Univer- 
sity College,  London,  e^-President  of  the  Society  of  Medical  Officers  of 
Health,"  etc. : 

•'Thus,  at  Harpenden,  Dr.  Hunter  reported,  in  1864,  that  the  wells 
were  near  to  the  cess-pools,  and  that  the  water  was  so  execrable  that  it 
was  actually  abandoned  by  the  people  themselves.  At  Bridgport,  where 
the  cess-pools  were  often  mere  excavations  in  the  soil,  the  well-water 
became  turbid  after  rain,  and  it  has  been  known  to  smell  offensively, 
looking  yellow,  tasting  strongly,  with  a  pronounced  drainy  smell." 

In  the  reports  of  the  Medical  Officer  of  the  Privy  Council  (of  England) 
are  continually  found  such  statements  as  that  pumps  and  wells  are 
"  foul  and  unfit  for  use  by  infiltration  from  cess-pools;  that  the  contents 
of  wells  are  very  foul,  it  being  sometimes  necessary  to  add  chloride  of 
lime  to  the  water  to  destroy  the  offensive  odor;  the  wells  and  cess-pools 
appeared  to  exchange  with  great  facility." 

At  Rugby  it  has  been  physically  demonstrated  that  the  wells  were  fed 
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by  the  cess-pools,  and  in  many  cases  "the  fluid  thrown  into  the  cess- 
pool in  the  morning  is  pumped  from  the  well  at  night,"'  and  yet  the 
taint  was  only  apparent  at  intervals,  or  when  the  water  had  been  kept. 
Thus  a  rank  poison  was — and  is — not  infrequently  innocently  self- 
administered.  Such  subtle  enemies  of  life  do  not  warn  us  of  their 
approach  with  a  blowing  of  trumpets  or  ostentatious  appearance,  but 
they  make  their  deadly  march  upon  us  in  an  obscurity  in  which  only 
the  trained  expert  can  detect  them,  rendering  popular  protection  from 
them  only  in  the  practice  of  preventive  methods. 

The  source  of  pollution  of  well-water  was  pointed  out  in  1844  by  the 
Health  of  Towns  Commission  (England): 

"As  houses  are  built,  and  neighborhoods  become  more  crowded,  the 
pollution  of  springs  (and  wells  should  be  added)  by  the  permeation  of 
matter  from  cess-pools  becomes  greater. "  And  though  the  cess-pools 
may  be  deepened,  and  even  cemented,  this  pollution  of  soil  and  water 
cannot  be  wholly  overcome. 

The  first  report  of  the  Rivers  Pollution  Commission  (English),  1868, 
contains  some  analyses  of  such  well-water.  In  the  case  of  a  very  deep 
well,  known  as  Bevington  Bush  Well,  at  Liverpool,  in  "  100,000  parts  of 
water  there  were  86.7  parts  of  solid  impurities,  containing  12.61  parts  of 
chlorine  and  8.731  parts  of  combined  nitrogen,  of  which  8.678  parts 
were  in  the  form  of  nitrates  and  nitrites."  which  is  strong  evidence  of 
"previous  sewage  contamination.''  The  amount  of  the  pollution  of 
this  water  is  clearly  given  in  the  following  statement  made  in  the  report: 

"  Since  its  descent  to  the  earth  as  rain.  100.000  pounds  of  the  water 
had  been  contaminated  with  refuse  animal  matter  equivalent  to  that 
contained  in  86,510  pounds  of  average  London  sewage." 

The  above  example  shows  that  even  the  great  depth  of  a  well  does 
not  prevent  its  being  contaminated  in  this  way;  though  it  does  tend  to 
show  that  there  is  a  greater  chance  for  the  oxidation  of  the  organic 
matters  in  percolating  to  a  depth  than  to  a  shallow  well.  The  report 
gives,  as  a  general  conclusion  about  deep  well-Avater,  that  "  when  the 
well  is  at  a  distance  from  thickly-inhabited  places,  the  quality  of 
the  water  is  generally  excellent,  but  as  the  population  around  it  in- 
creases, the  water  gradually  becomes  mixed  with  a  larger  and  increas- 
ing proportion  of  excremental  soakage.'' 

Several  interesting  examjiles  of  the  pollution  of  well-water  by  excre- 
mentitious  matters  are  given  in  the  third  report  of  the  same  commission. 
Such  water  is  there  described  as  "the  bright  and  sparkling,  but  often 
dangerous,  beverage  drawn  from  shallow  wells,  sunk  into  ground,  reek- 
ing with  filth  and  excrementitious  matters.''  Thus  the  water  from  a 
well  at  the  Blue  House  School  in  Frome,  "  contained  unoxidized  sewage 
matters,  besides  exhibiting  a  very  large  anterior  pollution  of  the  same 
kind." 

Of  the  water  from  a  well  in  Durham  (England),  described  as  one  of 
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the  best,  it  is  said  that  "  this  water,  though  clear  and  sparkling,  is  shown 
by  our  analysis  to  be  little  else  but  the  percolations  from  sewers  and 
cess-pits:  100,000  pounds  of  it  contain  the  inorganic  remains  of  as  much 
excrementitious  matter  as  is  present  in  62.360  pounds  of  London  sewage, 
whilst  the  large  projjortion  of  chlorine,  which  it  contains,  shows  that  a 
good  deal  of  urine  mixes  with  it." 

Of  the  water  from  the  wells  in  Whitney,  varying  from  a  depth  of  six 
to  fifteen  feet,  it  is  said  that  "  the  water  from  these  wells  is  frightfully 
polluted  and  entirely  unfit  for  human  consumption:  one  of  them  which 
we  have  analytically  examined,  is  supplied  chiefly  from  percolations 
from  sewers  and  cess-pools,  and  contains  a  large  portion  of  unoxidized 
sewage  matter,  besides  ammonia  from  urine."  From  these  instances,  it 
is  very  plain  that  well  and  spring  water  is  dangerously  polluted  by 
storing  excrementitious  and  other  filth  matters  upon  or  in  the  adjacent 
soil.  This  could  not  be  so  unless  the  soil  was  first  contaminated  by  these 
elements,  since  the  water  takes  its  foreign  and  impure  substances  from 
the  soil  as  it  percolates  through  it,  having  fallen  to  the  earth  in  rain  as 
a  pure  and  wholesome  beverage. 

That  impure  soil  makes  impure  air,  there  is  no  more  question.  We, 
therefore,  have  clear  and  positive  proof  that  the  deposition  and  accumu- 
lation of  excremental  and  other  domestic  filth  upon  or  within  the  soil 
about  our  dwellings,  is  fraught  with  great  dangers,  and  it  is  a  positive 
and  infallible  cause  of  diseases,  epidemics  and  premature  deaths,  when 
produced  in  any  congregation  of  dwellings,  whether  it  be  village,  town 
or  city.  Such  matters  should  be  removed  to  points  outside  the  commu- 
nity without  any  delay,  regardless  of  cost.     *    «    *     * 

The  various  methods  by  which  excremental  and  other  domestic  filth 
is  removed  from  within  communities,  has  been  classified  under  three  (3) 
systems,  viz. :  1st.  Direct  removal:  2d.  Pneumatic:  3d.  Water  carriage. 
The  first  is  generally  applied  to  excremental  matters  only:  the  second 
to  ftecal  matters,  and  a  minimum  quantity  of  water:  the  third  to  excre- 
mental and  all  other  liquid  filth. 

Under  direct  removal,  are  classed  all  the  dry  methods,  such  as  the  tub 
or  pail  systems — the  "Eureka,"  "Goux,"  "Rochdale,'"  "Manchester,"' 
etc.  Dry  closets — "Moule"s.""  "Philli])s"."'  "Taylor's. "'  "Sanford's  Carbon 
Closet,"'  etc. 

Of  the  pneumatic,  the  most  important  are  the  "  Lieurnier.""  •  Berlier.' 
"  LeManjuaud."  and  the  "Shone  Pneumatic  Ejector.""  The  water  car- 
riage systems  may  be  comprehensively  classified  as  the  combined  and 
separate. 

To  effect  a  sanitary  solution  of  the  problem  of  filth  removal,  any  sys- 
tem must  com])rehend  a  duty,  which  may  be  briefly  stated,  as  follows: 
the  immediate,  rapid  and  complete  removal  of  all  domestic  filth,  such 
as  waste  water,  water-closet,  bath-room,  bed-room,  laundi-y  and  kitchen 
slops  to  some  point  or  points  without  the  town  or  city,  where  it  cannot 
exercise  a  contaminating  influence  upon  the  health  of  the  inhabitants. 
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In  examining  the  various  systems,  I  desire  to  determine  to  what  extent 
tliey  accomphsh  this  object,  and  from  which  may  be  derived  tlie 
greatest  sanitary  efficiency. 

The  Eureka  tub  plan  was  thorouglily  experimented  upon  at  Hyde, 
England.  It  consisted  of  the  ordinary  tub,  containing  a  small  quantity 
of  disinfecting  and  deodorizing  mixture,  placed  under  the  privy-seat  for 
the  reception  of  fa?cal  matters  only,  no  slops  being  permitted  to  be  added. 
The  sizes  of  the  tubs  were  adapted  for  several  days'  service;  when  be- 
coming full,  they  were  exchanged  for  a  fresh  tub.  The  f uU  ones  were 
covered  by  a  tightly  fitting  lid  and  hauled  in  a  close  cart  to  a  manure 
manufactory,  where  the  contents  were  treated  with  more  disinfectants, 
and  ashes  were  added,  making  a  manure  of  little  value,  containing  only 
from  one  to  two  per  cent,  of  ammonia. 

The  working  of  the  plan  was  generally  considered  a  very  dangerous 
nuisance,  and  was  soon  abandoned.  The  plan  did  not  embrace  either  of 
the  three  essentials  of  a  sanitary  plan,  neither  an  immediate,  rajMd  or 
complete  removal  of  domestic  filth. 

The  Goux  system,  otherwise  known  as  the  "  Patent  Absorbent  Closet 
System,"  consisted  of  the  ordinary  tub  or  pail  system,  modified  by 
lining  the  tubs  with  some  sort  of  absorbent  material. 

The  absorbent  material  was  made  from  any  sort  of  refuse  animal  or 
vegetable  fibrous  matters,  mixed  with  a  small  percentage  of  sulphate 
of  iron  or  lime  sulphate.  It  is  pressed  closely  to  the  b(jttom  and  sides  of 
the  tub  by  a  suitable  mould,  leaving  a  cavity  in  the  centre  of  the  absorb- 
ent material.  These  tubs  are  designed  as  recejitacles  for  excremental 
and  bed-room  slops  only,  and  are  to  be  removed  weekly  or  twice  a  week. 
In  practice,  this  plan  has  been  found  to  be  of  but  little  use.  The  absoip- 
tive  capacity  is  very  soon  exceeded ,  and  the  tub  soon  becomes  the  simple 
pail  method,  the  only  accomplishment  being  the  prevention  of  soil  pol- 
lution, with  no  regard  for  the  purity  of  the  air  surrounding  the  tubs. 
The  distinguishing  feature  of  the  Rochdale  system  is  the  provision  of  a 
receptacle  for  a  disinfecting  fluid,  so  that  it  can  be  applied  to  each  depo- 
.sition  of  faeces  and  urine.  These  tubs  are  to  be  emptied  weekly  or  semi- 
weekly. 

In  the  Manchester  system,  a  receptacle  for  ashes  is  provided,  so  that 
the  ashes  can  be  immediately  applied  to  the  dejecta,  acting  as  an  absorb- 
ent and  as  an  arrester  of  decomposition.  The  ashes  must  be  applied  by 
hand,  after  the  style  of  the  Hebrew  children,  with  the  paddle,  under  the 
Mosaic  dispensation. 

I  have  but  simply  described  these  modified  pail  systems,  as  I  think  a 
popular  acquaintance  with  their  details  to  be  of  little  value.  Wherever 
they  are  used,  the  natural  tendency  will  be  to  harbor  the  filth  in  the 
community  for  a  long  time;  at  least,  until  the  recejitacles  are  full  and 
running  over,  and  as  long  as  there  is  an  absence  of  unpleasant  odor.    It 
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is  so  well  determiBed  that  any  method  of  retaining  filth  within  the 
neighborhood,  that  it  would  seena  a  dangerous  practice  to  thus  encourage 
this  retention. 

I  am  rather  of  the  opinion  that  the  common  pail  or  tub  closet  for  the 
depo.sition  of  excremental  matters  is  even  preferable,  as  their  infallible 
effect  upon  the  olfactory  nerves  .serves  as  a  constant  reminder  of  their 
danger  and  of  the  necessity  for  frequent  removal.  It  may  be  freely 
asserted  that  any  pail  system,  without  embracing  daily  removal  and 
thorough  cleansing  and  disinfecting  of  the  receptacles,  is  an  extremely 
dangerous  and  remitigated  nuisance.  "Moreover,  this  very  frequent 
collection  of  filth  by  hand  from  houses,  and  its  removal  almost  neces- 
sarily under  the  eye  and  nose  of  the  household,  is  universally  condemned 
by  our  domestic  habits  as  nasty  and  offensive."  The  pail  system  can 
never  become  any  success,  either  from  an  economic  or  sanitary  stand- 
point. It  fails  to  accomplish  either  of  the  three  requisites  of  a  sanitary 
solution  of  the  filth-removal  problem.  It  is  neither  immediate,  rapid 
nor  complete. 

DRY-CLOSET   SYSTEMS. 

While  the  dry-closet  systems  likewise  fail  as  a  sanitary  solution  of 
filth-removal,  they  are  entitled  to  somewhat  more  consideration,  since 
they,  in  a  great  measure,  overcome  the  dangers  of  the  pail  or  tub  sys- 
tems, and  may  be  said  to  have  a  conditional  adaptability  of  some  value. 
That  they  do,  in  fact,  serve  as  a  very  valuable  method  for  villages  and 
very  small  towns,  I  shall  attempt  to  demonstrate. 

The  principle  upon  which  these  systems  are  operated,  is  that  ashes, 
charcoal,  and  some  sorts  of  dry,  pulverized  earth,  have  extensive  pr^ip- 
erties  as  deodorants,  disinfectants,  and  absorbents  of  excremental  mat- 
ters. It  proposes  to  directly  apply  one  of  these  substances  immediately 
upon  the  excremental  matters.  As  stated  above,  however,  it  disregards 
any  disposal  of  "slops"  and  other  household  wastes.  The  systematic 
application  of  these  properties  of  dry  earth  has  been  effected  by  some 
mechanical  applications,  introduced  by  Mr.  Moule,  and  designated  as 
the  Moule  system.  All  other  systems  are  but  modifications  of  the 
essential  features  contained  in  the  ]Moule  system,  hence  a  description  of 
this  will  quite  comjjrehensively  embrace  the  whole  dry -closet  system. 
<<^uoting  from  the  prospectus  of  the  Moule's  Patent  Earth  Closet  Com- 
pany, we  have  this  description  of  the  system  :  "  It  is  founded  on  the 
fact  of  the  deodorizing  power  of  earth,  a  given  quantity  of  dry  earth 
destroying  all  smeU,  and  entirely  preventing  noxious  vapors  and  other 
discomforts.  The  practical  application  of  this  power  consists  in  a  reser- 
voir for  containing  dry  earth,  and  an  apparatus  for  measuring  and 
delivering  the  requisite  quantity,  so  as  to  deal  with  evei'v  operation  in 
detail."    The  essential  features  of  this  system,  then,  would  seem  to  be. 
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that  the  earth  should  be  dry,  and  that  each  faecal  deposition  should  be 
at  once  covered  with  a  sufficient  quantity  of  dry  earth.  The  application 
of  the  dry  earth  may  be  done  mechanically  or  by  the  hand ;  the  mechanical 
arrangements,  however,  seem  never  to  have  applied  this  to  the  dejecta 
in  a  completely  satisfactory  manner.  It  would  seem  likewise  difficult 
to  apply  it  by  hand,  so  that  the  entire  dejecta  would  be  covered  to  the 
requisite  depth,  without  a  large  quantity  of  soil  is  used,  and  as  the  supply 
of  the  soil,  even  in  the  necessary  quantity,  is  the  expensive  part  of  the 
system,  this  becomes  a  foi-midable  objection.  The  earth  or  ashes  for 
this  purpose  is  stored  generally  in  a  reservoir,  built  into  the  back  part 
of  the  closet,  and  the  requisite  quantity  is  applied  to  each  stool.  By  a 
chemical  action  of  the  dry  earth,  the  complete  disintegration  of  the 
fsecal  matters  takes  place  and  no  excremental  matter  can  hardly  be 
detected  in  the  mixture,  except  by  a  slight  odor  that  arises  therefrom. 
An  accumulation  of  several  weeks  is  the  general  custom,  and  then  the 
mixture  is  removed  and  dried  and  used  again,  and  perhaps  again  as  dry 
earth:  while  the  substance  still  has  great  absorbent  properties,  it  can 
hardly  be  considered  a  safe  custom  to  repeat  the  use  of  the  same  soil 
without  having  first  given  it  an  opportunity  of  purifying  itself  by  pro- 
moting vegetable  growth. 

The  dry-earth  system  has  been  operated  in  many  military  camps, 
schools,  colleges,  hospitals  and  prisons  with  varied  success.  Wherever 
it  has  proved  a  failure,  or  caused  any  nuisance  or  disease,  it  may  be  safely 
asserted  that  it  was  due,  not  to  the  system,  but  to  the  improper  work- 
ings of  the  system,  such  as  a  too  limited  supply  of  earth,  or  improper 
mechanical  application.  The  great  drawback  to  its  use  has  been  the 
enormous  quantity  of  earth  to  be  supplied,  and  the  difficulty  in  obtain- 
ing earth  suitable  for  this  ijurpose.  The  most  suitable  soil  is  rich  garden 
mold;  following  this  in  order  of  merit,  is  peaty  soils,  black  cotton  soils, 
clays,  etc. ;  the  poorest  is  sand. 

The  quantity  of  soil  determined  by  practice  to  be  sufficient  to  remove 
all  smell  from  an  average  adult  stool,  varies  from  1^  to  2i^  pounds, 
according  to  the  nature  of  the  soil  used,  and  2^  pounds  of  prepared 
proper  soil  is  reces?ai'y  for  each  use  of  <he  urinal.  Provision  should  be 
made  for  three  (3)  uses  of  the  urinal  per  twenty- fovir  (24)  hours,  making 
a  total  per  adult  of  8|  pounds  daily.  It  would,  therefore,  require  for  a 
mixed  population  of  adults  and  children,  such  as  is  found  in  a  town  or 
village,  6f  pounds  per  person  per  day,  a  total  per  1.000  population  of 
6,375  pounds,  or  a  total  of  2,328,468  pounds,  or  1,164  tons  per  year,  and 
this,  together  with  the  ordure  to  be  removed,  would  amount  to  1,424 
tons,  making  the  total  transportation  per  annum  per  1,000  persons,  2,588 
tons.  The  cost  of  this  system  may  be  estimated  as  follows  :  To  dry, 
pulverize,  haul,  distribute,  collect  and  haul  away,  could  hardly  cost  less 
than  .$2.00  per  ton,  or  $2,848:  the  resultant  product,  after  being  made 
into  a  poudrette,  might  be  sold  for  50  cents  per  ton,  reducing  the  cost  to 
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$2,136  per  annum  per  1,000  persons.  Now,  applying  this  to  a  town  of 
10,000  inhabitants,  there  would  be  required  11.640  tons  of  earth  per 
annum,  and  a  cost  of  $21,360,  showing  clearly  the  impracticability  of 
operating  the  system  in  any  but  very  small  communities  or  detached 
public  institutions. 

In  very  small  and  sparsely  populated  communities,  where  each  house- 
hold could  be  induced  to  prepare  its  own  dry  earth,  and  utilize  the  result- 
ant upon  their  garden,  the  cost  would  be  reduced  to  a  minimum,  and 
give  a  service  which  would  be  a  large  improvement  upon  the  cess-pool 
or  pail  methods. 

Besides  the  impracticability  of  this  system  for  larger  towns,  the  ser- 
vice it  gives  is  but  trifling  as  compared  with  the  water-carriage  system. 
For  every  pound  of  human  excreta  treated  by  this  dry-earth  method,  it 
is  estimated  that  there  is  190  pounds  of  other  fluid  refuse,  of  which  it  is 
likewise  essential  that  it  be  removed,  and  which  is  removed  by  the 
water-carriage  system.  We  have.  then,  when  applied  to  large  commu- 
nities, a  system  at  greatly  increased  cost,  but  giving  only  j|^  part  of  the 
service  which  is  essential,  and  which  is  given  by  the  water-carriage 
system:  and  yet,  though  this  system  lacks  aU  the  sanitary  requirements 
of  sewerage  disposal,  it  is  likely  the  best  that  can  be  adopted,  when  there 
cannot  be  obtained  sufficient  water  for  the  watei-carriage  system. 

To  close  the  discussion  of  the  conservancy  systems,  I  will  quote  from 
an  autliority  wliich  must,  indeed,  carry  conviction,  it  being  probably 
the  best  authority  that  can  be  found — the  Committee  of  the  British  Asso- 
ciation on  the  Ti'eatment  and  Utilization  of  Sewage:  "All  conservancy 
plans,  including  midden-heap  and  cess-pool  systems,  pail  closets,  dry-ash 
and  dry-earth  closets,  etc.,  are  quite  incompetent,  as  the  solution  of  the 
general  ((uestions  of  the  removal  of  the  refuse  matters  of  a  population. 
Such  plans  deal  only  with  a  small  part  of  the  liquid  measure;  towms 
which  resort  to  one  of  them  require,  therefore,  to  be  sewered.  Such 
plans,  moreover,  all  violate  one  of  the  most  important  of  sanitary  laws, 
which  is,  that  all  refuse  matters  which  are  liable  to  become  injurious  to 
health  should  be  removed  instantly  and  dealt  with  afterwards.  With 
all  these  plans,  it  is  an  obvious  advantage  on  the  score  of  economv  to 
keep  the  refuse  about  the  premises  as  long  as  possible:  and  the  use  of 
deodorants  of  various  sorts,  or  even  of  disinfectants,  proves  that  this  is 
the  case,  and  that  these  systems  all  depend  upon  a  fallacious  principle. 
They  should,  therefore,  be  discouraged  as  much  as  possible,  and  only 
resorted  to  as  temporary  expedients,  or  with  small  populations,  under 
exceptional  circumstances." 

PNEUMATIC  SYSTEMS. 

The  Pneumatic  systems  which  I  have  named  above  have  been  suc- 
cessfully operated  in  several  cities  abroad  and  have  proved  themselves 
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to  be  of  good  sanitary  service  and  especially  applicable  to  low-lying  dis- 
tricts, and  such  places  where  sufficient  grade  for  the  water-carriage 
system  cannot  readily  be  obtained,  and  at  places  where  the  sewage  must 
be  pumped  to  be  conveyed  to'a  proper  outfall. 

The  distinguishing  feature  of  these  systems  is,  that  the  sewage  is  trans- 
ported by  air  instead  of  by  water.  The  pipes  of  this  system  are  sealed, 
air-tight,  and  may  be  laid  regardless  of  grade  (except  in  the  Shone  sys- 
tem). By  a  central  pumping  station  the  air  is  exhausted  from  them, 
causing  a  rapid  flowing  in  of  extei'nal  air  through  the  filth  receptacles 
to  which  they  are  attached.  This  sudden  influx  of  air  carries  the  sew- 
age before  it  at  a  great  velocity  until  it  is  all  collected  and  disposed  of. 
The  objections  that  may  validly  be  made  to  this  system  are  the  excessive 
cost  and  the  improbability  of  thorough  cleansing  of  the  pipes  by  the 
passage  of  air  through  them.  Inasmuch  as  we  have  not  a  city  in  our 
State  which  would  probably  have  to  resort  to  this  method,  I  will  forego 
a  more  detailed  description  of  it  and  pass  on  to  the 

WATER-CAERIAGE  SYSTEM. 

Water,  being  itself  the  great  scavenger  of  nature,  cleansing  our 
bodies,  our  clothes,  our  homes,  our  food  and  cooking  utensils,  it  is,  in 
fact,  the  natural  agent  of  all  cleanliness.  When  it  has  performed  this 
service  then  it  becomes  itself  foul  and  loaded  with  various  impurities, 
and  is  no  longer  in  a  condition  fit  for  the  uses  of  our  homes,  and  is  a 
great  source  of  danger  to  health  if  permitted  to  remain  about  our  habi- 
tations. Consequently,  it  should  be  gotten  rid  of  at  once  in  the  most 
expeditious  manner.  In  getting  rid  of  this  waste  water,  it  is  made,  by 
the  aid  of  gravity,  the  carrier  of  excrementitious  matter  and  all  domes- 
tic filth.  We  have,  then,  a  method  effecting  the  immediate,  rapid  and 
complete  removal  of  domestic  filth  by  an  agency  which,  being  itself  an 
oxidizer,  checks  the  putrefaction  until  it  is  removed  beyond  a  point  of 
contaminating  influence.  This  agent  being  water,  this  method  is  very 
properly  known  as  the  water-carriage  system. 

By  the  proper  application  of  the  laws  governing  the  flow  of  water  in 
pipes,  and  by  the  proper  regard  for  known  features  concerning  the  flow 
of  sewage  through  pipes,  this  system  is  made  to  solve,  in  the  greatest 
sanitary  degree,  the  problem  of  filth-removal.  In  proof  of  this  state- 
ment, we  have  the  many  cases  of  death-rate  reduction — some  mentioned 
but  many  others  omitted  in  this  paper — ^due  to  sanitary  measures,  all 
have  been  effected  where  the  water-carriage  system  has  been  operated. 
Indeed,  it  could  not  be  otherwise,  for  the  principle  is  oviously  the  correct 
one,  causing,  as  it  does,  the  immediate,  rapid  and  co»(jjZefe  removal  of  all 
deleterious  substances.  It  does  not  permit  filth  to  be  harbored  and 
experimented  with  upon  the  premises,  nor  to  remain  and  pollute  the  air, 
water  and  soil  immediately  surrounding  our  dwellings.     It  emphatically 
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should,  and  does,  first  remove  the  dangerous  excretal  and  other  effete 
substances,  to  a  point  beyond  the  power  of  exerting  deleterious  influ- 
ences, and  permit  experimenting  and  utilization  schemes  to  be  prac- 
ticed afterwards.  I  do  not  mean  to  say  that  the  manurial  properties  of 
sewage  should  not  be  utilized  and  returned  to  the  soil,  but  it  is  unques- 
tionably the  proper  order  that  it  should  first  be  harmlessly  removed  and 
rendered  itself  harmless.  The  evil  should  certainly  first  be  overcome, 
even  should  it  cause  the  sacrifice  of  some  good. 

In  the  preceding  pages  I  have  shown  that  the  tendency  and  the  prac- 
tice of  all  the  conservancy  or  dry  systems  is  to  retain  the  filth  about  the 
premises  for  a  long  time  after  having  simply  deodorized  it  by  dry  earth 
or  ashes;  that  it  is  thereby  rendered  harmless  is  only  a  presumption, 
and  its  correctness  has  not  been  borne  out  by  any  evidence  whatever. 
Since  we  know  so  little  of  the  effect  of  dry  earth  upon  the  disease-germs 
develoi^ed  by  putrefying  excretal  matters,  but  know  so  well  the  evil 
effect  of  these  germs  upon  the  health  and  life  of  man,  it  must  be  freely 
admitted  that  any  system  of  conservancy  is  based  upon  an  unsafe  and 
wi-ong  princiijle. 

The  only  safety  lies  in  getting  rid  of  these  obnoxious  agencies  in  the 
most  exjieditious  manner,  and  this  is  admirably  done  by  the  water- 
carriage  system,  in  the  cheajDest  manner  possible,  by  the  simple  aid  of 
gravity.  It  has  been  determined  in  practice  that  it  costs  but  one-tenth 
to  convey  by  water  and  gravity  of  the  cost  by  cart  removal. 

It  may  be  objected  that  a  water-carriage  system  of  sewerage,  con- 
necting as  it  does  all  parts  of  the  town  or  city  by  a  vast  net-work  of 
undergrovmd  channels,  has  a  tendency  to  freely  circulate  evil  effects 
from  accumulations  in  the  sewer,  and  consequent  generation  of  delete- 
rious gases.  But  this  is  not  a  valid  objection,  as  it  can  only  occur  from 
faulty  construction,  and  is  not  a  fault  of  the  system  itself.  In  construct- 
ing a  system  of  sewers,  it  is  not  simply  necessary  to  dig  ditches  and  drop 
in  the  pipes,  fit  the  joints  with  a  little  cement,  and  pass  on.  Such  hap- 
hazard work  in  anything  will  surely  prevent  successful  operation,  and 
the  evil  results  following  such  a  course  as  this  cannot  justly  be  attributed 
to  the  fault  of  the  principle.  It  is  the  abuse  of  the  good  principle  that 
produces  the  evil. 

In  practice  we  have  two  water-carriage  sj'stems  of  sewage,  the 
"Separate  System,"  and  the  "Combined  System."'  Under  the  "Sepa- 
rate System  "  the  sewers  are  small  and  designed  to  carry  only  such 
substances  as  come  properly  under  the  head  of  sewage,  which  may  be 
defined  as  the  liquid  and  feculent  refuse  from  dwellings  and  their  appur- 
tenances, leaving  the  storm-water  and  surface  drainage  to  be  treated 
separateh'. 

Under  the  "  Combined  System,"  storm-water,  surface  and  subsoil 
drainage  is  also  included.  Before  discussing  the  relative  merits  of  the 
two,  I  will  briefly  formulate  the  essen^al  features  for  fulfilling  the 
sanitary  functions  of  a  sewerage  system.     It  should  convey  all  sewage 


152  APPENDIX. 

immediately  and  rapidly  to  the  outfall,  so  that  there  can  be  no  time  for 
decomposition  or  generation  of  gases  while  passing  through  the  sewer; 
to  effect  this,  it  should  be  of  proper  size  and  gradient,  of  smooth  bore, 
and  laid  to  true  allignment  and  gradient.  It  should  be  so  well  ventilated 
that  there  would  be  a  constant  intercliange  of  air  from  within  and 
without  the  sewer,  so  that  what  gas,  if  any,  might  be  generated,  would 
be  so  diluted  as  to  be  practically  harnlless.  It  should  be  occasionally 
flushed,  so  that  no  accumulations  which  might  adhere  to  the  sewer  from 
irregular  flow  would  become  sufficiently  decomposed  to  generate  sewer 
gas.  It  should  be  impervious  to  water  and  sewage  throughout  its  length, 
to  preserve  the  soil  from  sewage  pollution.  To  recapitulate,  the  prime 
essentials  of  a  sanitary  sewerage  are  : 

1st.  Liimediate,  rapid  and  couiplete  removal  of  sewage  beyond  the 
point  of  danger. 

2d.  It  should  prevent  the  accumulation  of  noxious  gases  by  sufficient 
ventilation  and  proper  construction. 

3d.  It  should  be  susceptible  to  effectual  flushing. 

4th.  It  should  be  impervious.  Anj'  sewer  deficient  in  either  of  these 
requisites  is  a  foe  to  humanity,  and  should  be  at  once  either  recon- 
structed or  its  use  discontinued. 

For  the  "Combined  System'"  the  sewers  are  necessarily  made  very 
large;  they  are  usually  constructed  of  brick  and  of  various  shapes.  The 
preferable  shape  is  ovoidal,  with  the  smaller  end  down,  as  this  form 
provides  maximum  velocity  to  the  minimum  flow.  The  brick  is  likely 
to  be  more  or  less  rough  and  porous,  causing  retardation  of  flow,  accu- 
mulations of  shiny  substances,  and  organic  matters,  and  soil  pollution. 
In  time  of  severe  rain,  when  the  sewer  is  running  full,  or  nearly  full, 
the  excretal  matters  being  in  suspension,  are  left  adhering  to  the  sides 
of  the  sewer  and  in  the  crevices  at  the  joints,  and  this  filth  must  remain 
there,  decomposing  and  giving  off  noxious  gases  until  an  equally  severe 
storm  comes  again  to  wash  this  down  and  deposit  a  fresh  supply  of  this 
antidote  of  health,  as  the  flow  recedes. 

With  each  heavy  rainfall,  there  are  various  substances  which  pass 
the  catch-basin  and  form  deposits  on  the  bottom  of  the  sewer,  causing 
accumulating  obstacles  to  the  flow.  By  these  obsti'uctions,  the  sewage 
forms  itself  into  innumerable  cess-pools,  which,  in  the  dry-weather  flow, 
is  unmolested  in  its  natural  development  of  sewer  gas  and  bacteria^ 
jeopardizing  the  health  and  life  of  every  inmate  in  each  house  with 
which  the  sewer  is  connected.  It  should  be  borne  in  mind  that  the 
native  heath  of  bacteria  is  in  just  such  dark  and  damp  places  as  this 
affords.  It  is  the  great  amount  of  sewer  gas  that  is  thus  generated, 
which  makes  it  next  to  impossible  to  sufficiently  ventilate  such  sewers. 
They  can  be  ventilated,  and  much  external  air  introduced  into  the 
sewer,  but  not  in  sufficient  quantity  to  overcome  or  purify  the  great 
volume  of  gas  that  accumulates  in  such   sewers.     A  very   great  and 


Al'PENDIX.  ]o3 

extremely  popular  objection  to  the  combined  system  is,  the  great  cost 
of  providing  such  large  sewers  for  carrying  the  storm- water  to  a  distant 
point  on  account  of  its  contamination  when  mixed  with  excrementitious 
matters,  whereas,  if  it  were  not  so  polluted,  it  could,  in  most  cases,  at 
least,  be  readily  turned  into  the  natural  channels  jind  safely  left  to  care 
for  itself. 

From  what  is  above  set  forth,  it  may  be  reasonably  claimed  that 
neither  of  the  essentials  named  above  can  be  secured  by  the  ••  Combined 
System." 

On  the  other  hand,  each  of  these  essential  features  can  be  secured  and 
all  these  objections  overcome  by  the  '' Separate  System."  when  designed 
and  constructed  with  proper  engineering  skill,  under  the  guidance  and 
direction  of,  and  with  due  appreciation  for,  the  sanitary  ret]uirements 
and  the  laws  of  sanitary  science.  There  are  many  and  divers  objections 
to  the  "  Combined  System."  both  from  an  economic  and  a  sanitary 
stand-point,  which  I  might  discuss,  but  I  trust  that  enough  is  said  to 
convince  my  readers  that  it  is  a  radically  wrong  plan  to  turn  excretal 
filth  into  the  storm-water  sewers.  If  storm  sewers  must  be  built,  it 
will  add  but  compaiatively  little  to  the  expen.se  to  construct  at  the  same 
time  a  sy.stem  of  impervious  pipe  sewers  from  the  domestic  filth  only. 

SEPARATE   SYSTEM. 

By  a  skillful  application  of  the  principles  of  the  "  Separate  System,  " 
the  solution  of  the  filth-removal  problem  is  greatly  simplified.  Instead 
of  planning  the  sewers  for  the  maximum  of  extremel^^  variable  flow,  as 
in  the  "■  Combined  System,"  with  an  enforced  disregard  for  the  dry- 
weather  or  sewage  flow,  we  deal  directly  with  this  flow,  with  a  com- 
parative certainty  as  to  its  amount,  which,  as  compared  with  the  rain- 
water flow,  is  quite  regular.  It  remains,  then,  but  to  determine  the 
([uantity  of  sewage  which  the  system  will  be  required  to  convey,  and 
the  proper  adjustment  of  the  size,  form  and  kind  of  sewer  proportionate 
to  this  service,  to  secure  immediate,  rapid  and  coi)ij)lete  removal. 
Having  seciu'ed  this,  each  of  the  other  sanitary  requirements  are  but 
matters  of  proper  design  and  construction.  That  the  sanitary  features 
and  health-preserving  efficiency  of  a  system  of  sewers  has  been  effected 
by  the  "Separate  System  "  to  a  degree  closely  approximating  perfection, 
has  been  in  many  cases  demonstrated,  both  in  this  country  and  in 
Europe,  where  the  system  has  been  put  into  operation  under  a  studied 
appreciation  of  the  sanitary  requirements  and  skilled  direction. 

The  essential  feature  of  this  system  is,  that  the  sewers  shall  be  small, 
or  of  a  size  just  sufficient  for  the  service  which  it  is  designed  to  perform. 
It  has  been  determined  that  a  small  quantity  of  any  fluid,  when  passing 
through  a  large  channel  or  conduit,  will  have  a  sluggish  flow  and  a  total 
incapacity  of  removing  obstacles  in  its  path;  but  this  same  (juantity. 
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when  contracted  in  a  small  or  suitable  conduit,  flows  with  a  rapid  and 
accelerated  velocity,  with  effectual  scouring  properties,  removing  any 
ordinary  obstacles  that  may  be  in  its  path.  Hence  it  is  that  the  small 
sewers  of  the  "  Separate  System  "  give  a  service  vastly  superior  to  those 
of  the  "  Combined." 

To  illustrate  this  :  It  has  been  determined  that  a  six  (6)  inch  pipe  run- 
ning half  full  of  sewage,  with  a  grade  of  1  in  40,  will  give  a  velocity  of 
3  feet  per  second,  while  the  same  quantity  of  sewage  passes  through  a 
twelve  (12)  inch  pipe  witli  the  same  grade,  will  have  a  velocity  of  but 
2  feet  per  second.  Again,  a  1'2-inch  sevver,  flowing  half  full,  with  a 
grade  of  1  in  200,  will  give  a  velocity  of  3J  feet  per  second,  a  thoroughly 
self-cleansing  velocity,  while  the  same  quantity  of  sewage,  flowing 
through  a  36-inch  sewer,  with  the,  same  grade,  will  give  a  velocity  of 
If  feet  per  second,  which  is  not  a  self  cleansing  velocity. 

The  popular  demand  for  large  sewers  is  almost  wholly  founded  ujion 
fallacy.  There  has  been,  to  some  extent,  a  strong  demand  on  the  part 
of  the  lait3'  and  board  of  town  commissioners  that  the  sewers  should 
be  made  "  plenty  big  enough  and  some  to  spare,"  with  the  result  that 
the  sewer  falls  far  short  of  f  ulfilliug  the  sanitary  demands,  and  the 
accumulations  therein  encouraged  and  effected  make  a  serious  item  of 
expense  in  their  removal.  The  popular  demand  regarding  sewers  should 
be  that  they  be  made  sviall  enough  to  perform  the  required  service  in  an 
economic  and  sanitary  manner.  In  a  small  sized,  properly  laid  sewer, 
and  properly  adjusted  to  the  required  service,  stoppages  will  rarely,  if 
ever,  occur,  while,  if  it  were  replaced  by  a  large  sewer,  stoppages  will  be 
con.stantlj'  occurring,  causing  a  large  cost  of  maintenance  and  seriously 
interfering  with  the  sanitary  service  which  it  is  sought  to  obtain. 

It  has  been  so  thoroughly  demohstrated  by  actual  experiment,  that 
there  can  be  no  further  question  as  to  the  efficiency  of  small  pipe  sewers. 
A  systein  of  pipe  sewers,  properly  adjusted  and  not  too  large  for  the 
work  to  perform,  with  proper  grades  and  proper  construction  in  all  its 
parts,  will  immediately,  rapicUu  and  compJetelij  remove  the  domestic 
filth  from  without  the  town  to  a  safe  outfall,  before  any  decomposition 
can  take  place,  and  while  the  sewage  is  comparatively  innocuous  and 
harmless.  Not  the  least  recommendation  of  the  "Separate  System" 
is  the  wide  application  to  which  it  is  adapted.  Its  cost  being  but  one- 
fifth  or  one- sixth  of  the  "Combined  System."  the  smaller  sized  cities, 
such  as  we  have  in  North  Carolina,  which  would  be  debarred  fi'om  the 
advantages  of  sewerage  by  the  great  cost  of  the  "  Combined  System," 
can  have  all  the  benefits  of  the  removal  of  domestic  filth  before  the  soil 
has  become  saturated  and  polluted  by  its  habitual  accumulation,  by  the 
application  of  the  "Separate  System,"  and  at  a  comparatively  small 
-expenditure. 

The  scope  of  this  paper  will  not  permit  going  into  the  details  of 
.sewerage  plans  and  consti'uction.     But  I  desire  to  briefly  notice  certain 
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general  ijrinciples,  features  and  facts  connected  with  sanitary  design 
and  construction  of  a  sewerage  system,  which  should  be  well  known 
and  practiced,  especially  by  boards  of  city  commissioners,  when  the 
subject  of  sewerage  is  brought  up  for  discussion. 


Whether  it  is  intended  to  construct  a  system  of  sewerage  for  the  entire 
town  or  city,  or  to  construct  sewers  only  for  the  most  thickly  populated 
districts  or  streets,  the  first  thing  to  be  done  is  to  have  a  complete  system 
designed,  embracing  the  entire  municipality  and  the  natural  drainage 
area  contiguous  thereto.  Having  the  design  for  the  system  as  a  whole, 
such  jjarts  as  are  desired  may  be  constructed  at  once  without  interfering 
with  the  future  construction.  This  section,  b^ing  a  part  of  a  final 
whole,  is  perfectly  adjusted  to  the  future  demands  upon,  and  the  future 
extensions  from  it.  It  is  a  permanent  fixture,  and  unlike  sewers  which 
are  so  frequently  built  by  piecemeal,  and  without  any  order  as  to  har- 
monious connections,  it  will  not  have  to  be  torn  up  and  reconstructed 
when  it  is  desired  to  sewer  the  remaining  portions  of  the  town  or  city. 
But  the  system  may  be  extended  as  required,  and  from  the  inception  to 
the  completion  the  system  will  be  adapted  to  all  its  parts,  and  contin- 
ualh"  serve  as  a  properly  adjusted  part  of  the  development  into  an 
harmonious  whole,  each  part  being  properly  adapted  to  the  service  which 
it  is  intended  to  perform  in  securing  the  sanitary  benefits  of  a  properly 
constructed  system  of  sewerage. 

The  importance  of  this  point  cannot  be  overestimated,  for  it  must  be 
clearly  seen  that  in  a  comprehensive  system,  all  the  parts  must  be  in 
intimate  relation  to  each  other,  and  in  fact  they  will  be  largely  inter- 
dependent for  thorougli  and  successful  service  of  the  system,  and  unless 
it  is  designed  as  a  whole,  this  regulation  of  the  parts  cannot  afterward 
be  obtained. 

MATERIAL   AND   FORM   OF   SEWERS. 

The  material  to  be  used  in  the  construction  of  sewers  should  be  vitrified 
salt-glazed  earthenware  pipe,  up  to  a  size  sufficient  to  discharge  5,000 
gallons  of  sewage  per  minute,  viz.;  an  egg-shaped  sewer  with  diameters 
of  2  and  3  feet  with  a  grade  of  1  inch  in  500. 

This  material  being  subjected  to  an  intense  heat  to  take  the  salt  glaze, 
is  very  hard,  durable,  and  impervious;  the  glazing  protects  the  sewer 
from  the  disintegrating  action  of  the  acids  common  to  sewage,  and 
secures  a  smooth  surface  for  the  sewage  flow,  aiding  the  cleansing 
properties  of  the  sewer.  The  form  of  these  pipe  sewers  should  be 
circular  up  to  a  diameter  of  eighteen  (18)  inches,  and  with  some  qualities 
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of  pipe  to  twenty-four  (24)  inches.  Circular  form  is  preferable,  as  it 
better  resists  the  resultant  of  the  external  and  internal  forces  acting 
upon  it,  and  because,  in  the  manufacture  of  sewer  pipe,  it  is  the  most 
economic  and  the  truest  in  form. 

The  elliptical  or  egg-shaped  sewers  have  much  in  their  favor  in  that 
they  secure  the  greatest  cross-section  of  flow  for  the  wetted  perimeter  or 
frictional  surface,  and  for  their  greater  ability  to  resist  the  vertical 
pressure  upon  them  which  is  the  greatest  of  the  external  forces.  So, 
that  for  sewers  laid  at  a  great  depth,  they  are  preferable  to  the  circular 
form.  In  the  larger  sizes  especially,  where  the  volume  of  flow  is  hkely 
to  be  subject  to  great  fluctuations,  they  are  likewise  preferable.  Their 
form  should  be  made  by  compounding  circular  arcs  of  three  different 
radii:  the  smallest  radius  for  the  bottom,  a  larger  one  for  the  top  and 
a  still  larger  radius  for  the  two  sides.  The  relative  lengths  of  the  vertical 
and  horizontal  diameters  varies  in  the  practice  of  diff'erent  authorities, 
but  a  safe  preference  is  the  vertical  equal  to  H  times  the  horizontal 
diameter. 

SIZE  OF  SEWERS. 

The  size  of  the  sewers  in  any  system  is  dependent  upon  two  factors, 
the  volume  of  sewage  and  the  grades  obtainable.  The  chief  objects  to 
be  obtained  in  regulating  the  size  of  sewers  are,  that  they  shall  readily 
carry  the  maximum  volume  and  secure  a  self- cleansing  velocity.  The 
velocity  of  flow  is  dependent  upon  the  volume  and  rate  of  inclination. 
A  small  sized  sewer  must  have  a  greater  rate  of  inclination  than  a  larger 
one  to  secure  the  same  velocity,  but  the  larger  sewer  must  in  turn  have 
the  same  relative  volume  of  sewage  to  its  carrying  capacity.  Thus  a 
ten  (10)  inch  sewer  flowing  half  full,  to  give  a  velocity  of  4  feet  per  second 
must  have  a  grade  of  1  in  130,  while  a  twelve  (12)  inch  sewer  will  give 
the  same  velocity  at  a  grade  of  1  in  IGO,  but  it  must  be  likewise  flowing 
one-half  full,  i.  e.,  the  volume  of  discharge  must  be  1410  gallons  per 
minute,  almost  one  and  one-half  (1^)  times  the  volume  necessary  to 
secure  the  same  velocity  in  the  10-inch  sewer,  which  is  952  gallons  per 
minute.  Thus  we  see  the  need  of  the  conscientious  and  painstaking 
performance  of  duty  by  the  engineer  in  properly  adjusting  the  size  of 
the  sewers  of  a  system  to  the  obtainable  grades.  The  velocity  necessary 
to  secure  self-cleansing  properties  has  been  determined  by  experiment 
and  practice  to  be  not  less  than  3  feet  per  second  in  sewer  pipes  of  less 
than  12  inches  diameter  and  not  less  than  2^  feet  per  second  in  pipes  of 
12  inches  or  greater  diameter. 

The  minimum  rates  of  inclination  to  secure  this  velocity  is  given  by 
Latliam  as  follows :  a  4-inch  house  drain  1  in  90 ;  a  6-inch  sewer  1  in 
140 ;  a  lO-inch  sewer  1  in  230  ;  a  12-inch  sewer  1  in  450 ;  a  15-inch  sewer 
1    in   550.      But  these  figures    presuppose    the   sewer   to    be    flowing 
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one-half  {^)  full,  but  it  is  so  frequent  that  the  flow  will  be  somewhat  less 
than  this,  that  it  is  desirable  when  working  to  minimum  grades  to  figure 
for  a  greater  velocity  when  flowing  one-half  (^)  full  in  order  to  secure  a 
self -cleansing  velocit}-  for  the  minimum  flow.  This  velocity  is  taken  at 
4  feet  per  second  for  sewers  of  less  than  13  inches  diameter  and  at  3^^  feet 
for  12  inches  and  greater  diameter  in  determining  the  following  desirable 
mill imu m  gr adieu ts: 


iameter  4 

inches, 

gradient 

in    53 

6 

" 

"     80 

8 

" 

"    105 

10 

" 

"    133 

12 

"    238 

15 

" 

•'    300 

18 

" 

'^    350 

I  have  already  referred  to  the  fallacious  popular  demand  for  large 
sewers,  so  I  deem  it  proper  to  show  the  actual  carrying  capacity  of 
variovis  size  pipe  sewers,  when  properly  constructed,  believing  that  the 
municipal  authorities  who  would  intelligently  act  upon  a  sewerage 
project  will  And  the  information  of  great  value  and  assistance.  In 
preparing  the  following  tabulated  statements  I  will  assume  a  quantity 
of  eOgalhms  of  sewage  per  capita  per  diem,  one-half  to  flow  off  in  eiglit  (8) 
hours,  thesi'wers  to  flow  one-half  full,  which  is  a  liberal  assumption.  I 
will  assume  also  the  above  minimum  gradients  and  deduce  the  following 
data  of  the  actual  carryvuj  capacity  of  properly  constructed  pipe 
sewers : 


Diameter  of 

Rate  of 

Gallons  discharged 

Equivalent 

Sewer. 

Inclination. 

per  hour.         , 

Population, 

4  inches. 

1    in      53 

4,716 

1,258 

6      " 

1     ••      80 

10.539 

2,812 

8      '^ 

1     ■•     105 

19.003 

5.068 

10      " 

1     "     133 

29,385 

7,836 

12      " 

1     "     238 

34.402 

9,174 

15      " 

1     "     300 

52.2.S0             1 

13,941 

18      "           1 

1     "     350 

77,917            1 

20,778 

Thus  we  see  that  a  four  (4)  inch  drain  is  amply  suflicient  for  dwellings 
and  good  sized  hotels,  boarding  houses,  schools,  and  ijublic  institutions, 
and  an  eight  (8)  inch  pipe  is  proper  for  many  street  mains. 

Sewers  that  are  unnecessarily  large  are  not  only  a  useless  expenditure 
of  money,  but  they  seriously  deteriorate  the  sanitary  service.  Ill-planned 
sewers  of  excessive  size  frequently  serve  to  carry  off  the  sewage  when 
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the  poor  construction  would  cause  stoppages  in  sewers  of  the  proper 
size.  But  such  carry  off  of  the  sewage  is  not  the  service  that  is  contem- 
plated in  this  paper;  it  is  insanitary  and  extremely  dangerous.  It  cannot 
be  too  often  repeated  that  ill-planned  and  improperly  constructed  sewers 
are  dangerous  things  to  have  about,  and,  in  most  cases,  become  worse 
than  no  sewers  at  all.  "  Eternal  vigilance,"  both  in  design  and  construc- 
tion, is  the  price  of  the  full  measure  of  sanitary  service  of  a  sewerage 
system. 

FLUSHING   AND   VENTILATION. 

These  are  classed  together,  as  the  object  to  be  attained  by  each  is  the 
same,  viz. :  to  prevent  the  generation  and  dangei'ous  accumulation  of 
sewer  gas.  There  would  be  but  little  or  no  danger  of  this,  in  a  well 
constructed  system,  removing  the  sewage  rapidly  to  the  outfall,  if  the 
sewers  were  always  carrying  the  same  volume.  But  as  the  flow  is  quite 
variable  for  diffei-ent  days  and  for  different  hours  of  the  same  day,  there 
is  a  possibility  of  slight  generation  of  sewer  gas  by  the  small  particles 
and  slimy  matters  adhering  to  the  sides  of  the  pipes,  which  would 
prol  ably  accumulate  to  dangerous  proportions  were  no  provision  made 
to  check  this  accumulation.  Tliis  danger  is,  however,  very  effectually 
overcome  by  flusliiiig  and  ventilation. 

By  flushing  is  obtained  a  periodic  washing  of  the  sewer  of  any  particles 
that  may  be  held  in  check  from  any  cause.  It  is  effected  best  by  flush 
tanks,  which  discharge  automatically  at  regular  intervals  with  a  great 
velocity  and  consequent  cleansing  power. 

In  a  well  designed  and  constructed  system  the  periods  of  flushing  may 
safely  be  from  24  to  36  hours  apart,  but  in  other  cases  it  may  become 
necessary  to  fl.ush  once  or  twice  each  day. 

The  quantity  of  the  flush  should  be  sufficient  to  secure  a  depth  of 
flow  slightly  greater  than  that  of  the  maximum  volume  of  sewage. 

A  flushing  apparatus  should  be  placed  at  the  head  of  each  main  and 
lateral  sewer,  and  in  some  cases,  at  intervals  along  long  lines  of  mains. 
Extensive  systems  of  sewers  should  be  divided  into  flushing  districts, 
the  districts  to  be  flushed  consecutively,  beginning  at  the  head  of  the 
system. 

It  will  be  evident  that  by  such  systematic  and  thorough  cleansing  the 
generation  or  accumulation  of  any  great  volume  of  sewer  gas  is  pre- 
vented. The  slight  quantity  which  is  in  practice  generally  found  to 
exist  in  sewers  is  innoccuously  disposed  of  by  proper  provision  for 
ventilation. 

This  consists  of  open  shafts,  connecting  the  sewer  with  the  external 
air,  causing  a  constant  interchange  and  circulation  between  the  atmos- 
pheric and  sewer  air.  The  sewer  air  is  thereby  diluted  to  a  harmless 
degree  and  left  free  to  maintain  a  uniform  tension,  whether  the  flow  of 
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sewage  be  warm  or  cold,  great  or  small,  thereby  preventing  its  power 
to  force  the  trap  connections  of  houses  with  which  the  sewer  may  be 
connected. 

It  is  desirable  that  means  of  access  to  and  inspection  of  all  the  parts 
of  a  sewer  be  provided  by  the  construction  of  man  holes  and  lanqj-holes 
at  short  intervals  along  its  course,  and  they  may  be  constructed  so  as  to 
serve  in  a  dual  capacity,  and  act  as  ventilating  shafts,  thereby  greatly 
assisting  to  obtain  the  desired  ventilation. 

DEPTH  TO   WHICH  SEWERS  SHOULD   BE   LAID. 

This  is  a  local  consideration,  dependent  upon  the  nature  of  the  soil 
and  other  chai'acteri sties  of  the  locality  to  be  sewered.  They  should,  in 
all  cases,  be  at  sufficient  depth  to  secure  the  proper  gradient  of  house 
drains  to  the  rear  of  the  dwellings  along  their  course,  so  that  for  sites 
of  great  irregularity  of  contour  they  should  be  laid  at  a  greater  depth 
than  for  localities  of  a  gently  rolling  or  level  surface. 

Since  no  branch  from  a  sewer  should  be  made  by  a  vertical  connection, 
it  v»ill  be  seen  that  an  unnecessary  depth  of  the  sewers  is  a  useless 
additional  cost,  both  to  the  tnain  sewers  and  to  the  house  connections, 
so  that  the  minimum  allowable  depth  of  sewers  should  be  carefully 
determined  according  to  the  surrounding  conditions. 

Upon  this  subject  there  is  a  paragraph  contained  in  my  report  upon 
the  sewerage  of  the  citj'  of  Raleigh,  which,  I  think,  will  bear  repetition 
here,  as  follows: 

••  In  determining  the  minimum  depth  to  which  the  newers  shall  be 
laid,  I  have  departed  from  the  general  custom  of  laj.iug  the  sewers  to 
such  depth  as  to  drain  cellars,  and  have  no  provision  ior  cellar  service. 
The  advantages  to  be  derived  from  cellar  service  in  sower  pipes  is  the 
drainage  of  wet  or  flooded  cellars  in  wet  weather,  and  permitti»ig  the 
placing  of  hopper-closets  in  damp,  dark,  out-of-the-way  i  iaces  in  cellars. 
While  these  may  be  advantages,  the  first,  at  least,  they  are  attended  by 
very  great  disadvantages  and  objections.  The  eeweis,  in  many  cases, 
must  be  laid  to  nearly  twice  the  dei)th  to  provide  cellar  service — more 
than  doubling  the  cost  of  construction.  The  limited  extent  to  which 
cellars  are  liable  to  be  flooded  in  this  city,  I  do  not  thiidi  would  justify 
such  increased  expenditure.  The  great  objection,  however,  to  such 
service — and  I  deem  it  a  very  serious  one — is  the  provision  and  encour- 
agement that  it  gives  for  placing  hopper-closets  in  cellars.  In  such  a 
climate  as  this,  such  a  practice  would  be  extremely  dangerous.  Closets, 
to  be  maintained  healthfully,  must  have  an  abundance  of  the  great 
purifying  elements — sunlight  and  fresh  air.  In  the  dark  corners  of 
cellars  they  can  have  neither  of  these,  and  in  the  warm  season  (consid- 
ering human  carelessness)  I  see  but  little  to  prevent  them  from  becoming 
very  hot-beds--  of  disease  germs — a  constant  menace  not  only  to  those 
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persons  immediately  around  them,  but  to  the  entire  city.  I  have, 
therefore,  designed  that  the  minimum  depth  of  the  sewers  should  be 
just  sufficient  to  be  below  all  water  and  gas  pipes,  beyond  a  possibility 
of  contaminating  the  water  service.  Such  depth  I  consider  to  be  six  (6) 
feet  below  the  street  surface. 

We  might  permit  of  cellar  service  by  the  sewers  in  the  strictly  business 
portion  of  the  city,  where  first  floor  and  cellar  space  is  very  valuable, 
in  such  cases  as  the  Sewerage  Committee  should  deem  urgently  desirable, 
but  with  the  greatest  restrictions  thrown  around  their  use,  and  the  care 
of  and  frequent  inspection  of  closet  connections." 

In  a  city  or  town  where  cellars  are  liable  to  be  frequently  flooded, 
provision  should  be  made  for  overcoming  it,  as  it  is  very  detrimental  to 
the  health  of  the  community.  Rather  than  place  the  sewers  to  a  great 
depth  for  cellar  connections,  however,  it  will  be  found  more  economic 
and  of  much  greater  sanitary  tervice  to  lay  a  pervious  subsoil  drain 
beneath  the  t ewers  at  sufficient  depth  to  lower  the  water  level  of  the 
soil  below  the  deepest  cellars.  In  localities  where  the  water  level  is 
high,  the  soil  retentive  and  wet,  and  where  phthisis  is  a  j^revalent 
disease,  a  system  of  subsoil  drains  should  be  constructed  in  conjunction 
with  the  sewerage  system.  The  drains  may  be  either  beneath  or  beside 
the  sewers  in  tlie  same  trench,  thus  drying  the  subsoil,  which  has  been 
found  in  every  case  to  greatly  decrease  the  prevalence  of  this  sickness. 

In  tlie  foregoing  pages  I  have  consumed  as  much  space  as  the  occasion 
of  this  paper  will  permit,  and  perhaps  more  than  my  readers  may  enjoy, 
yet  much  that  should  be  said  is  but  only  imperfectly  and  incompletely 
alluded  to. 

I  have,  however,  endeavored  to  demonstrate  the  advantages  of  prac- 
ticing sanitary  measures  and  the  dangers  arising  from  their  disregard. 
I  have  shown  that  the  essentials  are  tlie  provisions  for  the  maintenance 
of  *'p?ur  ((ii\  pHre  trater  and  jjure  soil"  in  and  about  our  homes.  It 
has  also  been  made  evident  that  the  first  provisions  looking  to  this  end 
are  a  pure  and  wholesome  supply  of  water  and  the  construction  of  a 
sanitary  system  of  sewerage.  Having  these  as  a  foundation,  a  complete 
and  perfect  system  of  sanitation  easily  becomes  a  reality;  without  these 
prime  essentials  no  amount  of  raking  and  scraping  and  garbage-collec- 
tion can  be  developed  into  an  effectual  sa.iitary  service.  With  these 
provisions,  other  sanitary  measures  may  be  carried  out  to  perfection 
and  preventable  sickness  and  premature  death  may  be  wholly  eliminated 
from  the  list  of  the  results  of  moi*al  criminality. 

That  what  has  been  said  in  this  paper  may  conduce,  to  some  extent, 
to  the  consummation  of  this  gi-eatly-to  be-desired  end,  has  been  the 
earnest  wish  of  the  writer  throughout  its  preparation. 

Winston,  N.  C,  January  10,  1889. 
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THE   PUBLIC    WATER  SUPPLY  OF  TOWNS   AND  CITIES  IN 
NORTH  CAROLINA. 


Bv  H.  T.  Bahnson,  M.  D.,  Saleixi,  N.  C. 


For  much  of  the  matter  of  the  following  pages  the  writer  does  not 
desire  to  claim  originality.  It  is  largely  a  collation  of  the  most  perti- 
nent facts  established  by  the  researches  of  eminent  sanitary  scientists. 

The  necessity  of  a  wholesome  water-supply  for  our  growing  towns  is 
rapidly  increasing  in  importance,  and  this  paper  is  written  with  a  view 
to  point  out  imperfections,  if  any  exist,  in  such  supplies  as  are  already 
instituted,  and  to  furnish  data  which  may  serve  to  prevent  similar  and 
perhaps  graver  errors  in  future  undertakings  of  this  kind. 

If  we  study  the  history  of  modern  towns  we  will  be  struck  by  the 
fact  that  a  public  water  supply  has  generally  followed  a  more  or  less 
destructive  conflagration.  The  resulting  loss  of  property  has  induced 
property-owners  to  take  precautions  against  such  calamities  in  the  future. 
The  average  man  will  freely  tax  himself  to  insure  the  safety  of  his  house 
and  worldly  goods,  while  he  intrusts  the  lives  and  health  of  himself  and 
family  to  the  mercy  of  Providence.  If  Providence  will  preserve  from 
disease  and  death,  why  will  He  not  protect  from  fire?  Which  is  the 
worse  misfortune,  to  have  a  house  burned  down,  or  to  see  wife  and 
children  die  of  a  preventable  disease? 

Probably  these  questions  have  not  been  asked;  at  all  events,  the  prime 
object  of  a  water  supply  seems  to  be  the  protection  of  property  from 
fire.  A  town  pays  out  of  its  revenues  a  rental  upon  the  fire  hydrants 
and  the  householder  stints  his  family  in  the  use  of  water,  with  an  anxious 
eye  to  his  water-tax. 

The  old  heathen  did  better,  as  is  shown  by  the  remains  of  their  mag- 
nificent acqueducts  and  public  fountains  and  baths.  Their  water  was 
used  for  cleanliness  and  the  preservation  of  health — not  to  gorge  the 
insatiable  maw  of  that  modern  municijial  toy,  the  steam  fire-engine. 
Perhaps  they  lost  more  buildings,  but  they  saved  more  lives. 

Greek  and  Roman  civilization  looked  to  the  health  and  bodily  develop- 
ment of  the  citizen.  Their  religion  consisted  of  the  deification  of  heroes 
and  the  apotheosis  of  superior  physical  attributes.  Id  this  religion  ablu- 
tions for  tlie  purification  and  invigoration  of  the  body  of  the  worshippers 
bore  a  prominent  part.  In  the  revolt  against  Pagan  rites,  which  was 
brought  aljout  by  Ciiristianity,  water  was  put  under  the  ban  because  of 
the  importance  attaching  to  it  in  the  heathen  ceremonial.  Self-abnega- 
tion and  mortifying  of  the  flesh  took  the  place  of  personal  cleanliness 
and  attention  to  pliysical  culture.     Personal  nastiness  became  the  step- 
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ping-stone  to  canonization,  and  the  odor  of  sanctity  was  no  figure  of 
speech.  To  the  mind  of  such  devotees,  disease  was  of  Divine  origin, 
and  plagues  and  pestilences  were  submitted  to  with  resignation.  An 
effort  to  prevent  such  visitations  would  have  been  regarded  sacrilegious. 

Out  of  this  quagmire  of  superstition  and  fanatical  perversion  of  Chris- 
tian tenets  the  civilized  world  only  gradually  emerged  after  the  lapse 
of  centuries.  Dogmatism  and  cant  have  been  relegated  to  the  limbo  of 
the  Dark  Ages,  where  they  originated,  an  I  '"pure  religion  and  undefiled'" 
again  demands  a  clean  body  as  the  abode  of  a  pure  heart.  Science,  the 
handmaid  of  religion,  has  displaced  empiricism  in  medicine,  and  inau- 
gurated the  warfare  upon  filth  as  the  cause  of  disease,  which  is  the 
crowning  glory  of  this  age  of  progress  and  enlightenment.  Most  dis- 
eases can  be  prevented,  some  alleviated,  and  only  a  few  cui'ed.  The 
prevention,  therefore,  rather  than  the  cure  of  disease,  is  the  goal  of  mod- 
ern medical  ambition. 

The  laws  of  life  and  health  are  daily  becoming  more  clearly  known  and 
easier  to  comprehend,  and  it  is  the  duty  of  the  physician  and  sanitarian 
to  bring  them  to  the  knowledge  of  tlie  authorities  and  the  public.  But 
alas!  the  traditions  and  the  prejudices  of  centuries  are  hard  to  eradicate, 
and  although  the  ear  of  this  generation  can  be  reached  by  the  propa- 
ganda of  sanitation,  the  truths  of  its  teaching  usually  require  severe 
lessons  to  impress  them  upon  the  hearts  and  lives  of  a  people.  In  spite 
of  discouragements  from  wilful  ignorance,  or  worse  still,  fatalistic 
indifference,  modern  sanitary  science  preaches  and  fights  its  crusade  foi* 
the  preservation  of  health  and  the  prolonging  of  life,  with  confidence 
inspired  by  a  righteous  cause  and  the  assurance  of  a  final  victory. 

Water,  from  the  earliest  times,  has  been  regarded  as  the  symbol  of 
purity.  The  sparkling  dew  di'op,  the  refreshing  rain,  the  bubbling 
spring,  the  dancing  rivulet,  the  pellucid  stream  or  lake,  the  deep,  cold 
well,  the  crystal  snow,  the  glass-like  ice,  to  the  natural  eye  present  the 
embodiment  of  purity  and  healthfulness.  It  may  be  transparent  and 
sparkling,  grateful  and  refreshing,  and  yet,  this  apparently  pure,  health- 
giving  water  has  carried  in  ages  past,  and  is  to-day  carrying,  disease 
and  death  to  myriads  of  the  human  race.  3Iodern  science,  with  ruthless 
hands,  tears  away  the  veil  which  hides  from  our  unaided  eye  the  work- 
ings of  nature's  laboratory,  and  dispels  our  fondest  illusions.  It  teaches 
us  that  "the  moss-covered  bucket"  is  a  euphemism  for  malaria-breeding 
algee,  and  "the  life-giving  element"  we  so  eagerly  quaff  may  be  foul 
with  pollution  from  stable  and  privy  and  swarming  with  death-dealing 
microbes. 

Absolutely  pure  water  does  not  exist  in  nature.  Even  the  vapor  in 
the  atmosphere  which  surrounds  our  earth  is  laden  with  impurities  and 
rich  in  minute  organic  life.  The  germs  of  the  latter,  owing  to  their 
great  volatility,  are  carried  by  the  wind  to  high  altitudes  and  long 
distances;  and,  entangled  in  the  crystals  of  snow,  or  gathered  by  the 
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globules  of  rain,  are  precipitated  upon  the  earth's  surface.  The  red 
snow  of  Greenland,  the  wonder  of  our  school  days'  geography,  derives 
its  color  from  microscopic  vegetable  spores,  and  the  so-called  "mountain 
fever"  has  been  traced  to  a  similar  origin,  viz.:  vegetable  spores  from 
the  melting  snow,  carried  into  the  springs  and  other  sources  of  water 
supply. 

But  it  is  upon  the  surface  of  the  earth,  and  the  few  feet  of  loose  soil 
which  compose  its  crust,  that  we  find  the  principal  sources  of  water, 
pollution.  Dead  and  decaying  animal  and  vegetable  matter  give  life 
and  sustenance  to  innumerable  minute  organisms,  which  we  call 
microbes.  Some  of  these  are  poisonous  in  their  influence,  while  others 
serve  as  scavengers  by  promoting  fermentation  and  putrefaction,  resolv- 
ing organic  matter  into  its  chemical  constituents  and  fitting  it  to  be 
absorbed  by  the  radicles  of  growing  vegetation.  Saturated  with  decay- 
ing organic  matter  and  the  products  of  its  decomposition,  the  water  not 
needed  for  vegetable  growth  either  evaporates  from  the  earth's  surface 
or  passes  into  an  adjoining  stream,  or  percolates  into  the  deeper  recesses 
of  the  earth,  until  it  is  arrested  by  some  impermeable  stratum,  frc.m  the 
edge  of  (or  a  seam  in)  which  it  bursts  forth  again  in  the  shape  of  a 
spring.  During  its  course  through  the  deeper  layers  of  the  earth,  it  is 
constantly  vmdergoing  chemical  and  biological  influences.  The  products 
of  decomposition  are  thereby  further  resolved  or  eliminated  by  filtration, 
and  the  water  appears  again  at  the  surface  of  the  earth,  nearly  or 
altogether  free  from  organic  matter.  Its  purity  in  this  particular 
depends,  of  course,  upon  the  depth  and  chai-acter  tif  the  filtering  mate- 
rial through  which  it  has  percolated.  During  its  jiassage  it  dissolves 
and  carries  with  it  more  or  less,  according  to  solubility,  of  the  earthy 
and  mineral  matters  which  it  encounters.  Springs  not  being  always 
accessible  or  of  sufficient  capacity,  it  becomes  necessary  to  utilize  the 
water  from  running  streams  and  lakes  or  sink  wells  to  the  water-bearing 
stratum. 

A  spring  or  well  deriving  its  water  from  a  wooded  or  gra.ss-covered 
area,  protected  from  surface  drainage  and  not  holding  in  solution  an 
excess  of  mineral  or  earthy  salts,  affords  a  healthful  and  perfectly  satis- 
factory water-supply.  Except  in  periods  of  great  drought,  the  small 
amount  of  its  organic  and  mineral  ingredients  would  be  no  disadvantage,^ 
but  only  serve  to  make  the  water  refreshing  and  palatable.  But  these 
desirable  sources  of  water-supi)ly  can  only  exist  in  uninhabited,  or  at 
most,  sparsely  settled  sections  of  country. 

Surface  drainage  from  uncultivated  ground,  especially  if  this  be  of  a 
marshy  character,  contains  a  large  amount  of  vegetable  matter,  from 
the  decomposition  of  ^vhich,  under  certain  conditions  of  soil  and  tem- 
perature, is  developed  the  malarial  poison.  It  is  positively  demonstrated 
that  this  poison  is  eliminated  from  water  by  filtration  through  the  soil, 
and  no  malarial  disease  can  be  traced  to  a  well  or  spring  untainted  by  a 
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direct  inflow  from  the  surface.  Nature's  process  may  be  successfully 
imitated,  and  artificial  filtration,  properly  conducted,  affords  protection 
against  malarial  poison  in  drinking  water. 

As  a  country  is  settled,  however,  we  have  other  and  more  terrible  foes 
to  encounter,  in  the  effort  to  maintain  the  wholesomeness  of  our  water 
supply.  The  rotting  garbage  which  litters  our  streets  and  yards,  laundry 
and  kitchen  slops  and  waste,  the  pig-sty  and  barn-yard,  and  above  all, 
the  privy,  furnish  pabulum  for  the  development  of  the  germs  of  what 
are  known  as  zomotic  and  filth  diseases.  Their  germs  once  developed, 
permeate  the  soil,  and  it  is  only  a  question  of  time  when,  the  earth's 
filteiing  power  being  incapable  of  arresting  them,  they  invade  our 
sources  of  water  supph",  and  produce  sickness  and  death.  Amongst 
these  diseases  are  the  various  forms  of  diarrhoea  and  dysentery. 

Common  diarrhoea,  as  distingviished  from  its  specific  forms,  e.  g., 
cholera,  occurs  generally  whenever  drinking  water  is  sufficiently  laden 
with  imi^urities  to  cause  irritation  of  the  alimentarj-  mucous  tract.  In 
periods  of  drought  and  consequent  supersaturation  with  impurities  of 
the  scanty  water  supply,  diarrho3a  and  dysentery  are  especially  preva- 
lent and  attended  with  great  mortality  amongst  children  and  the  aged 
and  infirm.  That  in  most  cases,  diarrhoeas,  sjjoradic  and  epidemic,  are 
due  to  a  specific  poison,  acting  otherwise  than  as  a  simple  irritant,  is 
settled  beyond  a  doubt;  but  tliis  poisonous  principle,  almost  certainly  a 
germ,  has  notyet  been  definitely  determined.  In  many  cases  of  diarrhoea, 
occurring  from  the  use  of  water,  the  pollution  of  the  latter  has  been  so 
great  that  its  excess  of  organic  matter  could  be  determined  by  micro- 
scopical and  chemical  analysis,  and  quite  frequently  its  odor  and  taste 
sufficed  to  condemn  it  as  unfit  for  use. 

Ch(jlera  is  a  specific  diarrhoja.  Originating  along  the  water  courses 
in  India,  where  it  is  always  endemic,  its  germs  are  carried  by  travel  and 
commerce  t )  all  parts  of  the  world.  We  know  that  it  is  especially 
transmissible  by  water,  and  the  latter  may  be  contaminated  either 
directly  by  choleraic  excreta,  or  by  the  absorption  of  the  exceedingly 
volatile  germs  tvjin  the  atmosphere.  So  rapid  is  their  dissemination 
that  neither  natural  nor  artificial  filtration  can  be  depended  upon  during 
the  prevalence  of  this  virulent  disease.  In  an  epidemic  of  cholera,  no 
water  should  be  drunk  which  has  not  been  thoroughly  boiled,  passed 
through  a  reliable  filter,  and  kept  in  an  air-tight  vessel.  Boiling  destroys 
the  germs  of  the  cholera  by  coagulating  the  albuminoids.  Filtration 
deprives  it  of  these  coagulated  albuminoids,  and  restores  its  sapidity  by 
replacing  the  air  exj^elled  in  boiling.  If  it  were  possible  to  adopt 
generally  the  same  precautions  at  all  times,  the  cases  of  sickness  and 
death  caused  by  unwholesome  water  would  be  reduced  to  a  minimum. 
Under  the  influence  of  a  cholera  scare,  no  expense,  no  sacrifice  of  comfort 
or  convenience  is  thought  too  great  to  be  rendered  as  a  free-will  offering 
at  the  siu-ine  of  this  awe-inspii-ing  Moloch.     But  cholera  rarely  visits 
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our  favored  shores,  and  by  a  rigorous  enforcement  of  quarantine  regu- 
lations, we  can  entirely  escape  its  ravages. 

We  read  with  horror  of  the  desolation  wrought  by  it  a  year  ago  in 
Italy  and  Sixain;  of  cities  decimated  and  abandoned  by  their  terror- 
stricken  inhabitants;  of  villages  and  whole  districts  depopulated,  the 
living  unable  to  care  for  the  sick  or  bury  the  dead.  We  note  with 
indignant  amazement  the  squalor  and  filth,  the  unsanitary  conditions 
which  aided  the  dissemination  and  augmented  the  fatality  of  the  pesti- 
lence, and,  with  Pharisaical  complacency,  we  thank  God  that  we  are  not 
as  other  nien  are. 

We  deliberately  close  our  eyes  to  the  fact  that  our  country  is  constantly 
ravaged  by  diseases  even  more  fatal,  and  quite  as  much  due  to  filth  as 
is  cholera,  for  their  origin  and  dissemination. 

Foremost  amongst  these  are  diphtheria  and  typhoid  fever.  Both  are 
produced  by  specific  organic  principles.  Rotting  garbage  affords  develop- 
ment to  the  germs  of  diphtheria,  while  the  poison  of  typhoid  fever  has 
its  origin  in  decomposing  human  excrement.  The  former  is  frequently, 
and  the  latter  is  almost  invariably,  conveyed  into  the  system  by  drink- 
ing water.  The  deaths  in  this  country  every  year  from  these  two 
diseases  outnumber  by  manj-  times  the  severest  epidemics  of  cholera 
or  yellow  fever.  The  latter,  confined  to  a  limited  area,  arrest  the  atten- 
tion, while  the  former,  on  account  of  their  widespread  distribution,  are 
regarded  with  equanimity,  and  submitted  to  as  a  matter  of  course. 
And  yet,  they  are  more  easily  prevented  by  us  than  either  yellow  fever 
or  cholera.  The  latter  diseases  are  of  foreign  importation,  and  a  laxity 
of  quarantine,  for  which  we,  as  individuals  or  communities,  are  not 
responsible,  may  bring  one  or  both  of  them  upon  us.  Di{)htheria  and 
typhoid  fever  ai'e  home  productions — the  legitimate  fruits  of  our  own 
filth.  The  parent  who  throws  his  child  into  the  fire,  the  husband  who 
shoots  his  wife,  the  man  who  slays  his  neighbor,  is  justly  condemned  as 
a  murderer.  In  what  respect  does  he  differ  from  him  who  breeds  a 
pestilence  that  kills  his  wife,  and  child,  and  neighbor? 

It  is  possible  to  evade  or  contravene  human  law,  but  the  laws  of  nature 
are  immutable  and  implacable;  effect  follows  cause — crime  brings  pun- 
ishment. The  penalty  may  be  delayed,  but  it  is  none  the  less  certain. 
The  foul  drain,  the  reeking  offal  from  kitchen  and  pig-sty,  invite  the 
waiting  germ  to  breed  the  pestilence  that  throttles  and  suffocates  our 
darling  child,  whose  agonizing  sufferings  we  are  powerless  to  allay — 
whose  piteous  appeals  for  the  help  we  cannot  afford  rend  our  bleeding 
hearts.  The  offending  filth  may  be  in  our  neighbor's  premises,  or  on 
the  public  highway;  this  but  shifts  the  responsibility,  without  mitigating 
the  crime,  or  giving  immunity  from  its  penalty. 

Diphtheria,  as  a  distinct  disease,  was  first  described  in  1835,  as  origi- 
nating in  the  slums  of  Paris.  Since  that  time,  it  has  been  recognized  over 
the  whole  civilized  world,  and  is  justly  regarded  as  the  most  fatal  pesti- 
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lence  of  modern  times.  In  the  city  of  Brooklyn,  the  mortaUty  during 
the  past  twelve  months  was  nearly  one  thousand,  and  in  other  parts  of 
the  country  it  claims  its  victims  in  like  or  even  greater  proportion. 

Its  transmission  by  water-pollution  is  abundantly  attested.  There  is 
no  necessity  to  go  outside  of  the  State  for  evidence.  In  Winston  and 
Salem  not  less  than  thirty  sporadic  cases  have  occurred  during  the  past 
two  years.  All  of  these  were  in  families  using  well  water.  The  sur- 
roundings were  most  favorable  for  its  development — garbage  plentiful, 
and  pig-sties  numerous.  In  the  houses  of  neighbors  using  water  from 
the  public  supply  not  one  case  occurred.  It  frequently  happens  that 
diphtheria  is  prevalent  on  one  ridge  or  water  shed.  In  one  case,  under 
my  observation,  the  disease  in  the  course  of  years  traveled  about  twenty 
miles  along  one  ridge,  taking  the  lives  of  over  one  hundred  children, 
and,  except  by  contagion,  not  affecting  a  single  person  on  parallel  ridges. 
The  dreadful  epidemics,  ten  to  fifteen  years  ago,  in  Company  Shops, 
Charlotte,  Newbern  and  other  jjlaces  in  the  State,  can  only  be  accounted 
for  by  the  general  pollution  of  the  wells. 

Sanitary  science  teaches  us  that  the  virulence  of  diphtheria  can  be 
mitigated,  and  its  germs  prevented  from  propagation,  by  cleanliness  in 
our  premises  and  surroundings.  In  the  city  of  Pullman,  where  sanita- 
tion is  enforced  by  law,  the  disease  is  unknown.  We  know  further, 
that  it  is  highly  contagious,  spreading  rapidly  from  the  person  and  sur- 
roundings of  the  sick,  and  particularly  from  the  body  of  the  dead.  Yet 
the  dead  body  of  the  little  victim  is  often  left  exposed  to  be  gazed  at  by 
friends  and  kissed  by  relatives,  the  bedding  and  furniture  of  the  sick- 
room placed  in  the  yard  to  poison  the  atmosphere,  and  the  sputa  and 
dejecta  of  the  patient  thrown  upon  the  ground  to  pollute  the  sui-rouding 
wells.  Isolation  of  the  sick,  thorough  disinfection,  and  prompt  sealing 
up  of  the  dead  body  will  limit  the  contagion,  and  yet  there  is  not  a  law 
on  our  statute  books  to  enforce  these  simple  and  necessary  regulations. 
Probably  more  than  one  thousand  children  in  North  Carolina  are  yearly 
sacrificed  to  this  preventable  disease  by  our  indifference  and  stupidity. 
4Shall  the  blood  of  these  slaughtered  innocents  cry  out  from  the  ground 
in  vain  ? 

Typhoid  fever  is  not  a  contagious  disease  like  diphtheria.  Its  poison 
does  not  spread  from  the  person  and  surroundings  of  the  sick,  and  if 
several  members  of  a,  family  or  community  are  stricken  down  by  this 
disease,  they  do  not  contract  it  directly  from  one  another.  The  poison- 
ous germs  are  found  only  in  the  evacuations  from  the  bowels  of  the  sick. 
These,  thrown  upon  the  ground,  or  cast  into  the  privy,  multiply  with 
amazing  rapidity;  and,  washed  by  the  rain  into  a  stream,  or  percolating 
through  the  soil  into  a  well  or  other  source  of  water  supply,  spread  the 
disease  amongst  those  using  the  water.  Water  so  polluted  gives  no  evi- 
dence of  its  fatal  properties.  Neither  by  chemical  nor  by  biological 
analysis  can  the  presence  of  typhoid  fever  germs  be  detected  with  cer- 
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tainty.  Natural  filti-ation  dors  not  exclude  them  from  a  well,  and  it  is 
unreasonable  to  hope  that  artificial  filtration  can  do  uwire.  Tliey  resist 
the  chemical  and  biological  influences  to  which  they  are  subjected  in 
passing  through  the  soil,  are  unaffected  by  frost,  and  retain  their  viru- 
lence indefinitely.  The  dejecta  of  a  single  patient,  during  the  winter  of 
1884-85,  were  thrown  out  upon  the  frozen  ground,  and  by  the  thaw  in 
April  were  carried  into  the  reservoir  which  supplied  water  to  the  village 
of  Plymouth,  Pennsylvania.  In  less  than  one  month  over  seven  hun- 
dred, and  in  1-ss  than  tlu'ee  months  twelve  hundred  people  using  the 
water  were  stricken  down  with  the  disease. 

Typhoid  fever  respects  neither  age  nor  sex.  and  regards  previous  con- 
dition only  in  so  far  that  the  negro  race  is  perhaps  less  liable  than  the 
white  to  its  ravages.  It  flourishes  alike  in  country  and  town.  From 
the  mountain  to  the  sea-shore,  wherever  hu;uan  excrement,  directly  or 
indirectly,  finds  access  to  drinking  water,  typhoid  fever  prevails. 
Exemption  can  be  secured  only  by  having  passed  through  tlie  disease — 
a  second  attack  is  very  rarely  observed.  A  neighborhood  or  community 
may  for  a  long  time  escape  a  visitation,  but  sooner  or  later  its  time  will 
come,  unless  the  proper  precautions  are  taken.  An  absentee  returning 
home,  a  transient  guest,  a  child  from  school,  may  at  any  time  bring  the 
disease  from  an  infected  locality.  In  these  days  of  rapid  and  easy 
travel,  such  contingencies  are  of  every-day  occurrence. 

In  the  absence  of  a  registration  law,  we  can  only  estimate  the  mor- 
tality from  typhoid  fever  in  North  Carolina  by  a  comparison  with  other 
States  which  have  such  registration.  Giving  ourselves  the  benefit  of 
every  advantage,  we  are  forced  to  conclude  that  not  less  than  five  hun- 
dred of  our  citizens  annually  die  from  this  disease.  In  the  United  States 
typhoid  fever  kills  more  than  tliirty  thousand  every  year,  and  we  suffer 
our  share  of  the  mortality.  For  each  death  we  may  count  at  least 
eight  sick  on  an  average  eight  weeks.  The  great  majority  of  victims 
to  typhoid  fever  are  in  beginning  maturity — the  most  valuable  and 
productive  period  of  human  life.  Such  a  life  is  certainly  worth  $1,000. 
Eight  sick  for  each  death  means  four  thousand  sick  eight  weeks  each 
year,  or  an  average  of  six  hundred  sick  every  day  in  the  year.  A  low 
estimate  of  the  loss  of  productiveness  and  the  general  and  incidental 
expenses  of  sickness  would  be  $1  per  day  for  each  patient. 

Let  us  summarize: — 

Five  hundred  deaths  at  $1 .000 $500,000 

Six  hundred  dollars  per  day  for  sickness,  365  days  - 219.000 

And  we  have  a  total  of ..' $719,000 

—a  sum  equal  to  the  entire  revenues  of  the  State,  ruthlessly  squan- 
dered and  literally  wiped  out  of  existence— taken  from  the  resources  of 
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our  State  and  paid  for  the  questionable  privilege  of  mixing  our  own 
ordure  with  our  drinking  water. 

These  figures  are  appalling  and  may  seem  incredible,  but  let  my  reader 
examine  his  own  family  history  and  visit  the  neighboring  grave-yards, 
and  then  make  his  own  calculations.  When  he  has  accomplished  this, 
I  beg  him  to  compute  the  anxiety,  the  sorrow  and  desolation — a  task  for 
which  I  confess  myself  entirely  inadequate. 

Other  soui'ces  of  water-pollution  deserve  more  than  the  casual  men- 
tion to  which  I  limit  myself.  The  blood  and  offal  from  slaughter- 
houses, the  waste  from  manufacturing  establislnnents,  tlie  refuse  from 
saw  and  planing  mills,  should,  for  obvious  reasons,  not  be  allowed  to  rot 
upon  the  ground  and  be  carried  by  storm-water  into  our  streams.  Sewage 
from  paper-mills  and  tan-yards  is  especially  objectionable,  and  the  sub- 
soil drainage  from  cemeteries  is  literally  the  draught  of  death. 

Writers  upon  cholera  in  India  ascribe  its  origin  and  virulence  largely 
to  the  fact  that  the  washing  of  clothes  is  carried  on  in  the  water  which 
is  used  for  drinking.  How  often  do  we  see  the  washing  of  the  family 
done  at  the  well  or  on  the  bank  of  the  spring?  Need  we  wonder  if  such 
water  is  sometimes  unwholesome? 

The  importance,  nay,  the  Tital  necessity,  for  a  pure  water  supply  for 
our  people,  whether  they  are  scattered  over  the  country  or  aggregated 
in  towns,  must  be  conceded.  As  towns  increase  in  population,  the  dif- 
ficulty of  procuring  a  wholesome  water  supply,  and  the  dangers  of  its 
pollution,  are  correspondingly  augmented. 

It  is  asserted  that  a  barrel  of  kerosene,  poured  into  a  hole  ten  feet  in 
the  ground,  will  contaminate  all  the  wells  in  a  radius  of  a  quarter  of  a 
mile.  Sooner  or  later,  therefore,  the  poisonous  products  of  decomposing 
filth  must  find  their  way  into  a  well  in  proximity  to  a  habitation  and  its 
out-houses.  As  population  increases  in  a  given  area,  so  does  the  volume 
of  garbage  and  filth  and  excrement.  In  addition  to  this,  vegetation, 
which  would  otherwise  assist  in  its  disposal,  decreases  in  inverse  ratio 
to  density  of  population.  The  bare  ground  of  streets  and  yards  becomes 
supersaturated  with  rotting  refuse,  which  percolates  through  the  subsoil 
into  the  wells.  The  germs  of  disease  may  not  be  in  this  pitcher  full  or  that, 
but  they  will  surely  find  us  some  day  if  we  continue  to  use  the  water 
which  contains  them.  A  water-bed,  or  basin,  cannot  safely  be  used  for 
concurrent  purposes  of  water  supply  and  the  reception  of  offal.  Sick- 
ness and  death  will  follow  as  surely  as  the  night  succeeds  the  day.  A 
new  source  of  supply,  therefore,  must  be  sought,  and  this  is  the  question 
that  confronts  every  growing  town. 

It  is  fondly  imagined  by  manj-  that  the  purity  of  water  can  be  deter- 
mined by  chemical  or  biological  analysis.  While  water  in  which  gross 
impurities  are  detected  by  either  process  is  justly  condemned  as  unfit  for 
use,  the  reverse  of  this  axiom  by  no  means  follows.  There  are  many 
sources  of  error,  and  I  will  mention  a  few : 
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1st.  Water  analyzed  to-day  and  found  unobjectionable  may  easily 
become  foul  with  pollution  to-morrow.  It  is  obviously  impossible  to 
analyze  water  every  time  we  want  a  drink. 

2d.  Water  purposely  polluted  with  cholera  and  typhoid  fever  jjoison 
has  been  pronounced  of  good  quality  by  chemical  tests. 

3d.  Until  we  can  recognize  the  germs  of  the  various  filth  diseases,  the 
biological  analysis  of  water  can  give  only  negative  results.  There  is 
every  reason  to  hope  that  success  will  crown  the  painstaking  efforts  now 
being  made  to  isolate  and  determine  these  poisonous  germs :  but  even 
then  their  exclusion  from  our  water  supply  must  continue  to  be  oiu-  only 
safeguard. 

In  the  selection  of  a  water  sui)ply,  we  should  not  be  contented  with 
an  examination  of  the  contour  of  the  water-shed.  It  must  be  remem- 
bered that,  in  most  sections  of  our  State,  the  crust  of  the  earth  is  of 
very  recent  formation — the  result  of  denudation  and  atmospheric  action 
upon  the  underlying  rocks.  These  may,  and,  indeed,  generally  do,  dip 
at  a  considerable  angle  to  the  surface.  Surface  drainage  and  subsoil 
drainage,  therefore,  are  often  in  different  or  even  opposite  directions, 
and  our  calculations  as  to  the  area  which  supplies  this  or  that  water 
basin  are  frequently  at  fault.  It  must  be  evident,  then,  that  we  should 
have  an  accurate  knowledge  of  the  dip  and  strike  of  the  water-bearing 
stratum.  Nowhere  could  the  services  of  a  competent  geologist  or 
engineer  be  more  profitably  utilized  than  in  the  selection  of  a  site  for  a 
water  supply. 

North  Carolina  is  a  well  watered  State,  and  our  surface  is  not  yet 
settled  so  thickly  that  a  suitable  area  for  a  wholesome  water  supply 
cannot  be  found,  in  most  cases,  near  a  town.  Such  localities  should  be 
secured  without  delay,  and  zealously  guarded  against  contamination. 
It  needs  no  argument  to  convince  a  thinking  man  that  this  course  is 
true  economy.  What  ought  to  be  done  should,  in  all  cases,  be  done  at 
once.  It  is  we  who  are  interested  in  this  matter,  now  in  our  own  time 
and  generation;  for  what  does  it  avail  us  that  our  town  is  supplied  with 
pure  water  ten  years  hence,  if  at  that  time  it  be  remarked  of  us:  "  Ah, 
yes,  I  remember  him  well;  he  died  of  typhoid  fever  eight  years  ago.'" 
And  it  is  an  easy  matter  to  so  arrange  the  financial  burden  that  part  of 
it  shall  fall  upon  those  who  will  hereafter  participate  in  its  benefits. 

The  purity  of  the  water  should  be  the  first  consideration.  We  must 
go  to  nature  for  this,  and  take  advantage  of  her  lavish  generosity  in  this 
direction.  In  some  cases  springs  may  afford  a  sufficient  suppl3%  in 
others  a  large  stream,  in  still  others  a  neighboring  lake.  These  failing, 
it  may  be  there  is  an  impervious  stratum  below  our  polluted  water-shed, 
piercing  which,  we  find  an  abundance  of  uncontiiminated  water.  Such 
water  is  utilized  in  Brooklyn  and  Memphis,  and  is  the  hope  of  Newbern 
and  Goldsboro  in  our  own  State. 

Whatever  the  source,  it  cannot  be  too  strongly  emphasized,  that  it 
12 
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must  be  pure,  and  must  be  kept  pure.  The  drainage  area  of  the  supply 
must  be  kept  under  the  closest  supervision,  and  the  health  authorities 
empowered  to  i)rotect  the  many  against  the  careless  or  wanton  encroach- 
ments of  the  few. 

Next  in  importance  to  purity  is  abundance  of  water  supply.  It  has 
been  well  said  that  the  true  test  of  civilization  is  the  consumption  of 
water  for  domestic  purposes.  Although  custom  sanctions  the  practice, 
it  is  manifestlj-  unwise,  as  well  as  unjust,  to  levy  a  tax  on  water  for 
domestic  use,  and,  without  money  and  without  price  to  the  owner,  pour 
a  hundred  or  a  thousand  times  as  much  into  a  burning  building.  Such 
a  tax  bears  unequally  upon  the  people,  and  is,  in  the  case  of  the  very 
poor,  prohibitorj'.  The  latter,  if  possible,  avoid  using  the  taxed  water, 
and  resort  to  suspicious,  if  not  certainly  polluted,  private  sources  of  sup- 
ply. A  revolution  of  the  present  system  can  hardly  lie  brought  about 
immediately,  but  such  a  reduction  of  charges  as  will  enable  even  the 
poorest  to  make  ample  u>ie  of  pure,  wholesome  water  is  a  sanitary  neces- 
sity, and  deserves  the  earnest  consideration  of  town  authorities  eveiy- 
where.  Sickness  is  impoverishment,  health  is  wealth ;  and  not  only  is 
the  good  name  of  a  town  injured,  but  the  lives  and  health  of  the  better 
classes  are  imperilled  if  filth  diseases  prevail  among  the  poor. 

The  introduction  of  a  wholesome  and  abundant  water  supply  into  a 
town  is  simply  a  question  of  money — not  what  it  costs  to  obtain,  but 
what  it  costs  to  do  without.  The  inhabitants  of  a  town  must  be  short- 
sighted indeed,  if  they  hesitate  at  any  outlay  which  will  prevent  dis- 
ease, increase  their  health  and  longevity,  correspondingly  augment  their 
productive  activity,  and  lessen  their  death-rate. 

Vienna,  in  one  year,  decreased  her  mortality  by  typhoid  fever  from 
341  to  11  per  100,000  by  introducing  spring-water  in  place  of  that  drawn 
from  the  Danube  river.  Baltimore,  Brooklyn,  Memijhis  and  other 
American  cities  have  done  equally  well.  How  long  would  it  take  such 
a  saving  of  life  and  health  to  balance  the  cost  of  the  most  expensive 
water- works  ? 

Bad  w^ater  affords  a  valid  pretext  for  the  use  of  alcoholic  liquors  to 
prevent  its  poisonous  effects.  If  our  prohibition  friends  deprive  the  poor 
man  of  his  tipple,  they  should  certainly  aid  in  providing  something  more 
wholesome  to  supply  its  place.  Apart  from  the  encouragement  and 
quasi-justification  for  the  use  of  intoxicating  beverages  which  unwhole- 
some water  furnishes,  it  is  an  established  fact  that  polluted  water  causes 
more  deaths,  more  sickness,  more  sorrow,  misery  and  destitution  than 
all  the  stills  in  the  State. 

Sanitation  prescribes  temperance  in  all  things,  and  positive  avoidance 
of  morbific  agencies.  Compared  to  it,  prohibition  is  a  rush-light  to  the 
sun,  an  episode,  a  side-show  to  a  great  caravan.  Sanitation  once 
vBstablished  as  a  governing  principle  in  State  and  family,  prohibition 
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woultl  naturally  become  a  (iviestion  of  expe<liency  to  an  elevated  and 
enlightened  public  sentiment. 

As  has  been  mentioned  above,  the  introduction  of  a  public  water  sup- 
ply has  generally  been  with  a  view  to  protection  from  fire.  Indeed,  until 
within  the  past  forty  years,  a  connection  between  drinking-water  and 
specific  forms  of  disease  was,  at  best,  only  suspected.  Since  sanitary 
science  has  positively  demonstrated  this  causative  relation,  various  expe- 
dients have  been  adopted  in  a  futile  effort  to  correct  and  remedy  the 
impurities  which  are  known  to  exist  in  established  water  supplies. 

A  brief  mention  of  these  expedients  may  prove  interesting.  The 
principal  ones  are  sedimentation,  {^ration,  chemical  precipitations,  and 
various  modifications  and  combinations  of  these  processes.  All  of  these 
are  imitations  of  natural  processes,  and,  of  necessity,  as  imitations,  fall 
short  of  the  original. 

Sedimentation  takes  place  naturally  in  lakes  and  streams,  and,  on  a 
smaller  scale,  in  wells  and  springs.  The  particles  of  earthy  matter, 
from  their  own  weight,  subside  to  the  bottom,  and  along  with  them  more 
or  less  of  organic  impurities.  Storage  reservoirs  jiossess  this  advantage, 
and  necessarily  add  much  to  the  appearance  and  healthfulness  of  the 
water,  their  good  effect  being  proportionate  to  their  capacity  and  the 
length  of  time  water  is  exposed  to  their  influence.  In  seasons  of  unusual 
turbidity,  no  less  than  ten  tons  of  earthy  matter  and  one-half  ton  of 
decomposing  organic  substances  are  thus  eliminated  from  the  20,000.000 
gallons  of  lake-water  which  constitute  the  daily  supply  of  Cleveland, 
Ohio.  That  the  elimination  of  such  a  mass  of  putrescent  filch  is  of  the 
greatest  advantage  must  be  self-evident.  Nevertheless,  sedimentation 
is  but  a  poor  safeguard  against  disease.  The  infected  water  which  pros- 
trated twelve  hundred  of  the  eight  thousand  inhabitants  of  Plymouth, 
Pennsylvania,  and  killed  one  hundred  and  thirty,  passed  through  three 
storage  reservoirs  to  accomplish  its  deadly  mission.  Sedimentation  is 
limited  in  its  value  and  adaptability,  and  care  must  be  taken  to  prevent 
stagnation  in  storage  reservoirs. 

Every  one  has  noticed  the  greenish  scum  which  generally  covers  a 
stagnant  pond.  If  we  follow  the  effluent  of  such  a  pond,  we  notice 
that  very  speedily  the  water  becomes  clear  and  sparkling,  f  specially  if 
there  is  enough  descent  to  cause  ripples  or  falls  in  the  stream.  This 
process  has  been  successfully  imitated  by  forced  anation  in  some  storage 
reservoirs,  notably  at  Brooklyn,  New  York,  where  stagnation  produced 
such  a  scum,  and  the  filthy  water  was  restored  to  a  potable  condition. 
The  decomposition  and  destruction  of  the  vegetable  matter  composing 
the  scum,  was  effected  by  the  oxygen  in  the  air  forced  through  it. 

Chemical  precipitation  by  means  of  alum,  various  salts  of  iron,  lime, 
etc. .  etc. ,  is  a  useful  adjumant  to  sedimentation  and  filtration.  It  is 
not  necessary  to  incjuire  whether  the  action  of  these  agents  is  strictly 
chemical,  or  in  part  mechanical.     They  undoubtedly  hasten  the  subsi- 
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dence  of  the  grosser  organic  and  inorganic  imijurities  suspended  in 
water,  but  cannot  be  depended  upon  to  eliminate  the  specific  germs  of 
disease.  Tliese  are  so  tenacious  of  their  vitality  that  their  destruction 
could  be  accomplished  only  by  an  amount  of  purifying  agents,  which 
would  be  of  itself  dangerous  to  human  life. 

Artificial  filtration  consists  of  the  passage  of  water  through  beds  of 
gravel,  charcoal,  coke  or  other  porous  substances.  Theoretically,  it  is 
the  most  promising  means  for  purifying  water,  and  the  result  of  the 
process,  if  properly  conducted,  is  most  gratifying  to  the  eye  and  taste  of 
the  consumer;  a  perfectly  limpid,  appetizing  water.  The  defect  in 
artificial  filtration  is  that  it  undertakes  a  thousand  or  even  a  million 
fold  as  much  as  nature.  It  has  neither  the  time  nor  the  surface  to  effect 
percolation  after  nature's  method.  More  water  passes  through  a  filter- 
ing bed  under  strong  pressure  in  an  hour  than  nature  purifies,  on  the 
same  area,  in  one  or  more  years.  Some  filters  are  arranged  for  a  reversal 
of  current  and  a  scouring  of  the  filtering  material,  and  it  is  claimed  that 
they  are  thus  thoroughly  cleansed.  But  who  can  confidently  assj^rt  that 
such  reversed  current  and  even  scouring  will  remove  all  the  minute 
impurities  which  have  been  forced  against  the  surface  or  entangled  in 
the  interstices  of  the  filtering  material?  It  is  not  denied  that  some 
organic  matter  remains  after  filtration,  and  it  is  only  a  natural  infer- 
ence, that  owing  to  their  minute  size  and  great  vitality,  the  germs  of 
disease  shall  longest  and  most  successfully  resist  elimination.  The 
guarantee  of  a  patent  filtering  company  is  worthless  from  a  scientific, 
sanitary  standpoint.  A  crucial  test  would  be  the  prolonged  use,  by 
themselves  and  families,  of  water  impregnated  with  typhoid  and 
diphtheritic  germs,  and  passed  through  their  filter.  They  ought  to  have 
at  least  as  much  faith  in  their  assertions  as  is  shown  by  the  veterina- 
rian in  England,  who  declares  that  hydrophobia  exists  only  in  the 
imagination  of  its  victims,  and,  up  to  last  accounts,  had  allowed  himself 
to  be  bitten  by  147  rabid  dogs. 

Filtration  will  probably  remove  malarial  poison,  and  sufiice  to  purify 
for  drinking  purposes  the  water  from  lakes  and  rivers.  If  these  are  of 
large  size,  we  might  reasonably  hope,  that  if  pollution  existed  it  would 
be  so  diluted  in  a  vast  body  of  water  as  to  be  innocuous.  And  yet, 
Chicago,  which  derives  it  water  supply  from  Lake  Michigan,  thi-ough  a 
tunnel  opening  two  miles  from  the  shore,  is  about  to  extend  the  tunnel 
three  miles  further  out  to  insure  exemption  from  pollution. 

The  sum  of  our  knowledge  on  the  subject  of  artificial  purification  of 
water  is  thus  tersely  expressed  by  the  English  Commissioners:  "  Of  all 
the  processes  which  have  been  proposed  for  the  purification  of  water 
polluted  by  excrementitious  matters,  there  is  not  one  which  is  sufficiently 
effective  to  warrant  the  use,  for  dietetic  purposes,  of  water  which  has 
been  so  contaminated." 

We  may  add:  Water  to  which  sewage  has  access,  directly  or  indi- 
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rectly,  by  surface  or  subsoil  drainage,  should,  from  that  fact  alone,  be 
excluded  from  all  consideration  as  a  possible  source  of  water  supply  for 
drinking  purposes. 

The  sanitary  requirements  of  a  public  water  .supply  are  only  two  in 
number,  viz.: 

First.  Puvitij — /.  e..  absolute  freedom  from  apparent  and  possible,  both 
present  and  future,  contamination  and  pollution.  This  necessitates 
undisputed  control  and  watchful  supervision  of  the  water-shed  and  the 
surface  area  supplying  it. 

Second.  Quantitij — i.  c.  water  in  sufficient  abundance  and  cheap 
enough  to  be  used  freely  for  domestic  purposes  by  all  classes.  This 
requirement  can  only  be  met  when  the  water  works  are  owned  by  the 
town.  Such  ownership  would  result  in  the  closing  of  private  wells  and 
spi'ings.  which  ai'e  always  liable  to  pollution. 

Let  us  summarize  the  reports  of  the  various  public  water  supplies  in  the 
State,  as  furnished  me  by  friendly  correspondents,  and  see  how  these 
requirements  are  fulfilled. 

Asheville. — Water  taken  from  Swannanoa  River,  four  miles  above  city. 
Stream  is  large,  rising  in  the  Black  Mountains  and  flowing  through  a 
sparsely-settled  and  cultivated  valley.  Water  occasionally  turbid  from 
rains.  Filtered  by  Hyatt  method,  a  combination  of  filtration  with 
forced  aeration  and  chemical  sedimentation.  Supply  abundant.  Works 
owned  by  the  city.  Meter  rates,  35c.  per  1,000  gallons.  Average  cost 
per  year  for  a  family  of  six  persons,  $10.  Not  yet  in  general  use  by 
poorer  classes.  Water  introduced  only  a  year  ago.  but  since  its  introduc- 
tion a  marked  decrease  of  typhoid  fever  and  enteric  diseases  is  noted. 

Charlotte. — Watei'-works  established  18Sl-'82.  Owned  by  a  company. 
Source  of  supply  on  outskirts  of  town,  from  several  small  streams  and 
ponds;  also  surface  water.  Storage  reservoirs  of  16,000,000  gallons 
capacity.  Water  often  muddy  and  liable  to  pollution,  as  company  has 
control  of  only  a  small  area  of  water-slied.  Average  consumption, 
265.000  gallons  per  daj' — a  little  over  one-fourth  capacity.  Water  rates, 
50c.  per  1,000  gallons.  Average  cost  per  year  for  a  family  of  six  per- 
sons, $20.  Not  in  general  use  by  poorer  classes,  but  inci-eased  health- 
fulness  noticed  among  consumers. 

Concord. — Supply  taken  from  a  remarkably  pure  spring  near  centre 
of  town.  No  apparent  connection  with  immediately  surrounding  area. 
Capacity,  about  thirty  thousand  gallons  per  day.  Works  owned  by 
private  individual.     Water  not  in  general  use. 

DnrlKnii. — Works  owned  by  a  company.  Water  introduced  two  years 
ago.  Supply  derived  from  several  springs,  six  miles  north  of  town, 
whose  waters  are  impounded  and  collected  into  a  reservoir.  Surround- 
ing country  hilly  and  rocky,  with  sandy  surface  and  clay  subsoil.  No 
habitations  near.  Reservoir  closely  fenced  and  whole  works  guarded. 
Water,  after  heavy  rains,  slightl}'  turbid  from  clayey  sediment.  Capacity 
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four  times  greater  than  is  demanded  by  present  size  of  town.  Water  is 
pretty  generally  used — at  least,  by  better  classes.  Meter  rates,  40c.  per 
1,000  gallons.     Average  cost  per  year  for  family  of  six  persons,  $16. 

Fayetteville. — Present  system  of  water-works  introduced  in  1824. 
Belongs  to  town.  Supply  is  from  springs  just  outside  corporate  limits. 
Water  collected  in  a  brick  reservoir  and  conveyed  tbrougli  bored  logs, 
connected  by  iion  couplings.  Capacity  about  eighty-five  thousand  gal- 
lons per  day.     In  limited  use.     Rates,. 

Goldsboro. — No  public  water  supply.  Contract  entered  into  by  city 
with  a  Northern  company  to  supply  2,000,000  gallons  per  day  at  a  price 
for  family  consumption  of  $5.50  per  faucet,  making  average  cost  pei 
year  for  a  family  of  six  persons  at  least  $15.00.  Supply  to  be  taken,  if 
possible,  from  driven  wells  sunk  below  underlying  marl  stratum.  This 
would  probably  be  unobjectionable,  but  if  water  is  taken  from  Little 
River  its  wholesomeness  is  questionable. 

Greensboro. — Works  established  during  the  past  year  and  belong  to  a 
company.  Supply  taken  from  springs  one  and  one-half  miles  from 
centre  of  town,  and  beyond  a  creek,  so  as  to  be  free  from  town  drainage. 
Area  supplying  springs  belongs  to  a  private  individual,  with  no  dwell- 
ings, and  mostly  covered  with  forest.  Supply  limited  and  not  yet  much 
used.  Water  often  muddy,  ascribed  to  newness  of  storage  reservoir, 
but  as  company  proposes  putting  in  a  filter,  there  is  probably  surface 
drainage.  Meter  rates  not  to  exceed  25  cents  per  1,000  gallons.  Average 
cost  per  year  for  a  family  of  six  persons  $10.00. 

Raleigh  — Works  owned  by  company.  Supply  taken  from  Walnut 
Creek,  above  any  possible  inflow  of  city  drainage.  Area  of  water-shed 
extensive,  embracing  both  cultivated  and  woodland,  and  inclu<iing  part 
of  the  village  of  Cary.  Special  legislation  has  been  obtained  for  the 
protection  of  stream  and  water  shed,  but  its  great  extent  renders  proper 
supervision  difficult,  if  not  impossible.  Capacity  ample  for  present 
needs.  Direct  service  from  pumps,  with  stand-pipe  pressure  for  fire 
protection.  Water  filtered  b}'  Hyatt  method.  Storage  reservoir  for 
filtered  water.  Meter  rates,  40  cents  per  1,000  gallons.  Average  cost 
per  year  for  family  of  six  persons  $16.00. 

Salem. — Water-works  first  established  over  one  hundred  years  ago. 
Supply  taken  from  springs  of  limited  capacity  and  distributed  in  cisterns 
throughout  the  village.  Superseded  by  present  system  in  18T8.  Works 
owned  bj-  a  company.  Supply  derived  from  shallow  wells,  alongside 
the  course  of  a  stream  which  drains  a  section  of  Winston  and  Salem. 
Water  always  clear  and  tests  have  failed  to  detect  connection  with 
stream,  or  surface  drainage.  Storage  reservoir  for  fire  protection;  direct 
service  for  ordinary  consumption.  Rates,  50  cents  per  1,000  gallons. 
Average  cost  per  year  for  family  of  six  persons  $20.00.  Absence  of 
zymotic  diseases  noted  among  consumers. 

Salisbury. — Works  owned  by  a  company.     Supply  taken  from   Cane 
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Creek,  two  miles  southeast  of  town,  away  from  town  drainage.  Area 
supplying  creek,  largely  cultivated  ground.  Water  muddy  and  not  used 
for  drinking  pui'poses. 

Wilmington. — Works  owned  by  a  company.  Water  taken  from 
Northeast  River  at  its  junction  with  the  Cape  Fear.  River  450  feet  wide 
at  site  of  pumping-station.  Subject  to  tidal  influences.  Located  one 
mile  or  less  above  docks,  shipping  and  sewers,  and  receives  drainage 
from  several  cemeteries,  slaughter-houses  and  a  large  part  of  the  city, 
through  a  creek  emptying  into  Northeast  River  one  quarter  of  a  mile 
above  works.  Rice  fields  on  opposite  side  of  river,  and  large  guano 
works  one  mile  above  on  Cape  Fear  river.  W^ater  discolored  from 
swamps  (cypress  water),  as  is  the  case  with  nearly  all  river  and  pond 
water  in  Eastern  Carolina.  Supply  unlimited.  In  only  limited  use  for 
drinking  purposes,  thougli  doubtless  far  uiore  wholesome  than  the  water 
in  private  wells.  Meter  rates,  20  cents  per  1,000  gallons.  Average  cost 
per  year  for  family  of  six  persons.  $10.00. 

Winston — Works  owned  by  a  comi)any.  Supply  derived  from  shallow 
wells  alongside  of  a  stream  draining  mostly  cultivated  lands  and  old 
fields,  and  receiving  surface  water  from  the  suburbs  of  Winston.  A 
dam  across  the  stream  and  above  the  wells  arrests  its  flow  and  serves  for 
pumping  purposes.  Water  never  muddy,  and  tests  have  failed  to  show 
any  connection  with  adjoining  stream.  Sui)pl3'  more  than  equal  to 
demand.  Water  not  in  general  use  by  poorer  classes.  Absence  of 
zymotic  diseases  noted  amongst  consumers.  Meter  rates,  50  cents  per 
1,000  gallons.     Average  cost  per  year  for  family  of  six  persons,  §20.00. 

As  a  model  for  comparison,  I  wish  to  describe  the  water  supply  of  the 
Western  N<jrth  Carolina  Insane  Asylum.  The  water  is  taken  from  an 
impounded  mountain  stream,  six  miles  from  the  asylum.  The  entire 
surface  area  of  water-shed,  which  is  covered  with  forest,  is  owned  and 
guarded  by  the  asylum  authorities.  Supply  is  ample  for  the  present 
needs,  and  can  be  nearly  doubled  by  erecting  storage  tanks  in  the  upper 
part  of  the  building.  Service  is  direct,  with  a  constant  flow,  and  the 
water  is  free  to  the  consumers. 

Approaching  nearest  to  the  model  set  by  the  Western  Norih  Carolina 
Insane  Asylum,  we  must  place  the  Asheville  water  supply.  Until  the  val- 
ley of  the  Swannanoa  is  well  settled,  the  risk  of  pollution  may  beexcluded, 
and  tlie  naturally  pure  water  has  the  advantage  of  teratiou  afforded  by 
the  swift  mountain  stream.     Durham  and  Greensboro*  are  next  in  the 


♦Since  writing  the  above,  I  am  InformeJ  tliat  the  impaiiuling  reservoir  ol 
the  Grce:  ("biiro  v>ater  worlds  is  paitol'  an  old  mill  po.;d,  iroin  tlie  main  body  of 
wliicl),  and  tlie  stream  supjilying  it.,  il  is  sepaiaied  only  by  a  bank  of  murk  and 
earth  taken  out  f.ir  tlie  purpose  of  deepeninsi  it.  This  reservoir  i.s  liable  to  over- 
flow of  back-wat.  r,  and  is«parlly  supplied  by  seapage,  from  both  p. aid  and 
stieam.  .Such  being  the  case,  Greensboro  must  I'C  pi. iced  far  tlnwii  on  the  list 
of  doubtful  or  daugenms  water  supplies. 
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list,  their  water-sheds  only  requiring  watcliful  supervision  to  maintain 
their  integrity.  Tliey  are  at  present  virtually  under  control  of  the  water 
companies  and  need  only  to  become  actually  their  property  to  fulfill  the 
first  requirement  demanded  by  sanitation.  Raleigh's  supply  depends 
for  its  safety  upon  the  permanency  of  the  lively  appreciation  of  danger 
at  present  evinced  by  its  health  authorities. 

Leaving  Concord  and  Fayetteville  out  of  consideration,  because  their 
supply  is  too  limited  to  I  e  generally  utilized,  we  are  compelled  to  place 
Winston,  Salem.  Salisbury.  Charlotte  and  Wilmington  in  the  doubtful 
list  of  water  supplies,  their  risk  from  pollution,  and  their  inability  to 
avert  the  danger,  increasing  in  the  order  in  which  they  are  mentioned. 
AVithout  legislation  they  are  all  powerless  to  protect  their  water  supply, 
while  the  last  mentioned  is  besides  at  the  mercy  of  influences  beyond 
human  control. 

How  well  the  second  requirement  is  met  I  leave  my  readers  to  decide. 
How  many  poor  families  in  our  North  Carolina  towns  can  afford  to  pay 
a  yearly  water  tax  of  815  or  ^20.  especially  when  it  is  considered  that  a 
plumber's  bill  of  at  least  equal  amount  must  precede  the  introduction  of 
water  to  their  premises? 

I  would  not  detract  an  iota  from  the  praise  justly  merited  by  the 
public-spirited  citizens  who,  realizing  the  necessity  of  their  towns,  and 
impatient  with  the  apathy  of  municipal  authorities  and  the  general 
population,  have  invested  their  private  means  in  the  laudable  undertak- 
ing to  provide  better  protection  from  fire  and  superior  water  facilities. 
It  is  only  just  tliat  these  public  benefactors  should  reap  some  reward 
besides  the  approval  of  a  good  conscience,  and  no  man  can  grudge  them 
the  small  dividends  that  are  usually  returned  by  such  investments. 

I  can  only  repeat,  that  to  enable  all  classes  to  make  sanitary  use  of  our 
public  water  supplies,  the  cost  must  be  very  much  cheapened  from  the 
present  figures,  and  the  only  way  to  accomijlish  this  result,  without 
injury  and  loss  to  individuals,  is  to  vest  the  ownership  of  public  water- 
works in  the  town  or  city  supplied  by  them. 

If  I  have  been  followed,  it  must  be  evident  that  individual  effort  to 
preserve  the  purity  of  a  water  supply  will  not  avail.  Your  well  or 
spring  may  become  polluted  by  your  neighbor's  privy  or  filthy  premises, 
in  spite  of  the  strictest  attention  to  cleanliness  on  your  own  domain. 
We  have,  to  be  sure,  laws  for  the  abatement  of  nuisances,  and  anything 
prejudicial  to  health  may  be  complained  of.  and,  if  proved  a  nuisance, 
removed  by  process  of  law.  The  history  of  the  expensive  and  prolonged 
litigations  for  the  draining  of  mill-ponds  in  various  localities  in  the  State 
may  be  cited  as  instances  of  the  cumbersome  and  inefilcient  action  of 
the  law.  In  practice,  the  law  has  become  a  prolific  field  for  quarrels 
and  feuds,  and  an  effective  means  to  exhibit  spite  and  ill-will.  It  is 
often  more  honored  in  the  breach  than  in  the  observance,  and  many  a 
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man  risks  the  lives  and  health  of  himself  and  family  rather,  than  com- 
plain of  the  filthy  habits  and  practices  of  his  neighbors. 

Whether  sanitary  laws  arc  disobeyed  through  ignorance,  carelessness  or 
perversity,  by  yourself  or  your  neighbor,  punishment  comes,  and  is  as  apt 
to  strike  the  innocent  as  the  guilty.  Indeed,  in  many  instances,  it  is  the 
innocent  especially  who  suffer,  for  it  seems  that  there  is  to  some  extent 
an  immunity  from  filth  diseases  in  individuals  and  families  who  do  not 
know  what  it  is  to  be  clean.  They  become,  as  it  were,  acclimated  to 
their  surroundings,  and  thrive  in  a  filth  which  would  sicken  and  kill 
more  sensitive  and  highly  organized  natures.  To  these  they  become 
producers  and  purveyors  of  diseases  from  which  they  may  be  themselves 
exempt. 

Communities  demand  protection  from  such  influences,  and  appoint 
sanitary  inspectors  and  boards  of  health,  but  by  limiting  their  expendi- 
tures and  crippling  their  executive  powers  by  restrictive  legislation,  the 
object  and  aim  of  their  existence  is  thwarted,  if  not  entirely  abrogated. 

For  the  successful  conduct  of  any  business,  a  knowledge  of  his  duty, 
executive  ability  and  responsibility  are  required  of  an  employee.  How 
much  more  arethe^e  necessary  in  the  maintenance  of  life  and  health— 
the  business  of  mankind  in  this  world,  next  in  importance  only  to  the 
salvation  of  the  soul?  Yet,  how  often  do  we  see  in  a  community  a 
health  officer  appointed,  not  for  his  knowledge  and  fitness  for  the  duty, 
but  because  his  services,  such  as  they  are,  can  be  obtained  for  the  least 
money?  Some  communities,  indeed,  have  no  health  officer,  but  entrust 
their  sanitation  to  the  mercy  of  a  sanitary  policeman,  usually  an  igao 
rant  hireling,  whose  principal  recommendation  is.  perhaps,  his  known 
disregard  for  the  nuisances  he  is  expected  to  abate. 

That  we  may  know  what  we  are  about,  we  should  first  ascertain  the 
facts  as  to  the  exiotence  and  prevalence  of  disease  in  our  State.  While 
it  may  prove  difficult,  perhaps  impossible,  to  carry  out  in  the  rural  dis- 
tricts, a  system  of  death  records  and  burial  certificates  should  be  enforced 
in  every  incorporated  community,  and  the  presence.of  contagious  and 
infectious  disease  immediately  reported  to  the  constituted  authorities. 
The  physician  who  attends  a  case  of  such  disease  should  be  held  respon- 
sible for  its  isolation  and  the  disinfection  of  the  excreta  and  surround- 
ings of  the  patient.  In  this  way  only  can  our  atmosphere  and  soil  and 
water  be  kept  free  from  the  germs  which  cause  and  propagate  disease. 
Tlie  health  officer  must  prevent  the  accumulation  and  superintend  the 
removal  of  garbage  and  filth,  including  the  contents  of  closets  and  cess- 
pools, in  private  as  well  as  public  premises.  To  accomplish  this,  he  must 
be  clothed  with  indisputable  authority,  and  penalties  should  attach  to 
those  wju)  obstruct  him  in  liis  work,  as  well  as  to  his  failure  to  carry  out 
these  essential  sanitary  regulations.  Returns  at  stated  intervals  should 
be  made  to  the  State  Board  of  Health,  one  of  whose  functions  it  should 
be  to  direct  and  control  the  enforcement  of  the  sanitarv  laws  and  hold 
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to  personal  accountability  its  transgressors.  As  at  present  constituted, 
the  State  Board  of  Health  is  simply  an  advisory  body,  with  no  executive 
powers  and  only  limited  responsibility. 

The  public  water  supplies  should  be  guarded  with  especial  care  by  the 
local  authorities,  but  in  many  instances  these  would  be  powerless  with- 
out the  CO  operation  of  the  authorities  of  the  State.  This  is  shown  by 
the  action  of  Raleigh  in  securing  special  legislation  to  prevent  the  pollu- 
tion of  its  source  of  water  supply.  Without  such  legislation,  every 
public  watt^r  supply  in  the  State,  located  outside  the  corporate  limits  of 
a  town,  is  completely  at  the  mercy  of  every  ignoi-ant  or  wanton  trespasser. 
In  Massachusetts,  the  law  prohibits  the  drainage  of  any  polluted  sub- 
stance into  a  stream  within  twenty  miles  above  the  place  where  it  is 
used  for  a  water  supply,  and  gives  the  supervision  of  public  water  sup- 
plies to  the  State  Board  of  Health.  The  approval  of  the  board  is  a  legal 
requirement  for  the  introduction  of  every  system  of  water  supply  or 
sewerage. 

The  report  of  the  committee  on  the  pollution  of  water  supplies 
which  was  read  at  the  annual  meeting  of  the  American  Public 
Health  Association  at  Milwaukee,  Wisconsin,  November  20th-33d,  1888, 
and  from  which  I  have  made  some  extracts  in  this  paper,  concludes : 
"  It  is  the  well  considered  belief  of  this  Association  that  it  is  an  impera- 
tive necessity,  that  State  Legislatures  should  give  their  boards  of  health 
that  financial  support  which  would  enable  them  to  act  intelligently  on 
all  questions  pertaining  to  the  public  water  supply,  investing  them  at 
the  same  time  with  the  supervision  of  the  said  supplies,  and  with  power 
to  preserve  these  waters  from  contamination  by  sewage  or  other  injuri- 
ous matters." 

It  may  be  objected  that  a  sanitary  law,  such  as  I  have  outlined,  would 
be  too  costly.  It  may  cost  the  one  hundredth  part  of  what  is  annually 
lost  to  the  State  by  typhoid  fever  alone,  and  perhaps  approximate  or 
possibly  slighth'  exceed  the  one  four-hundredth  part  of  the  entire  loss 
by  preventable  diseases.  If  it  did  not  annually  save  one  hundred  times 
its  cost,  it  would  be  a  dismal  failure. 

If  we  look  at  what  has  been  accomplished  elsewhere,  these  statements 
will  not  seem  unwarranted.  In  Michigan  the  saving  of  life  from  scarlet 
fever  in  the  last  eleven  years  amounted  to  3,718:  and  in  1886  appropriate 
sanitary  measures  saved  the  lives  of  298  persons,  who,  under  the  usual 
conditions,  and  according  to  former  epidemics,  would  have  died  of 
diphtheria  in  a  few  localities.  In  Memphis,  the  death-rate  has  been 
reduced  in  six  years  from  35  per  1,000  to  23.8  per  1,000.  In  Chicago,  the 
death-rate  has  been  reduced  in  the  last  five  years  from  26  to  19.40  per 
1,000,  a  saving  of  nearly  20,000  lives. 

Let  us  take  a  lesson  from  Florida.  Last  winter  a  case  ef  yellow  fever 
was  smuggled  into  Key  West.  There  was  only  a  nominal  board  of 
health  in  the  State,  and  the  physician  who  attended  the  patient,  just  as 
is  the  case  in  our  St.ite,  was  under  no  responsibility  to  report  the  nature 
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of  the  disease.  Other  cases  appeared  in  various  parts  of  the  State,  and 
the  facts  were  suppressed.  It  was  nobody's  business  to  let  the  truth  be 
known.  Need  I  recall  tlie  tenor  and  panic  of  the  people  of  Florida,  the 
horrified  amazement  of  the  rest  of  the  country  when  it  learned  that  nearly 
the  whole  State  was  infected  by  the  dreaded  pestilence':'  Leaving  out 
the  deaths  and  sickness,  the  mere  money  loss  to  the  State  from  the 
suspension  of  business  and  the  depreciation  of  the  value  of  property,  can 
only  be  reckoned  by  millions,  while  the  confidence  of  the  civilized  world 
received  a  shock  from  which  it  will  take  years  to  recover.  A  })roperly 
constituted  board  of  healtli  would  have  had  timely  notice  of  the  first 
case,  and  stamped  out  the  disease  before  it  became  epidemic.  It  is 
needless  to  say  that  the  first  care  of  the  Florida  Legislature  will  be  the 
establishment  of  a  model  State  board  of  health. 

Until  the  year  1885  the  Legislature  of  the  great  State  of  Pennsylvania 
entertained  the  quite  prevalent  opinion  that  sanitation  veas  a  local  aff'air.. 
and  restricted  their  sanitary  legislation  to  the  larger  cities.  Then  came 
the  Plymouth  epidemic,  and,  as  a  result,  a  State  lioard  of  health.  Do 
we  in  this  State  need  a  similar  lesson  ir 

The  North  Carolina  Board  of  Health  need  the  moral  and  financial 
support  of  the  people  of  the  State  to  carry  out  their  mission.  If  these 
are  given  grudgingly,  only  niggardly  returns  can  be  expected.  Give 
them  enough  to  prosecute  their  noble  work,  and  if  they  fail  to  fulfill 
their  promise  and  your  expectations,  they  will  deserve  to  be  cast  out  as 
unprofitable  servants. 

The  moral  aspect  of  sanitation  has  been  incidentally  touched  upon. 
If  I  point  a, loaded  pistol  at  a  fellow-man,  and  pull  the  trigger,  I  commit 
a  murder.  If  I  knowingly  allow  that  man  to  be  exposed  to  a  disease 
which  takes  his  life,  am  I  innocent  of  his  death  "iT  Human  law  may 
enonerate  me,  but  how  can  I  plead  at  the  bar  of  Gtid  and  my  own  con- 
science? The  laws  of  life  and  health  are  plain  and  simple.  They  are 
the  laws  of  God :  we  know  them ;  happy  are  we  if  we  do  them.  The 
time  has  come  in  modern  civilization  when  ignorance  and  inditi'erence 
cannot  be  pleaded  in  excuse  for  neglecting  the  enactment  and  enforce- 
ment of  sanitary  laws. 

In  ghastly  mockery  of  the  words  of  hope  and  resignation  graven  on 
the  tombstones  of  our  loved  ones,  who  have  succumled  to  preventable 
diseases,  we  see  standing  out  in  letters  of  fire,  which  should  scorch  and 
sear  our  consciences:  •'  Strangled  by  filth  !"  '•  Killed  by  wilful  ignorance 
and  neglect  I " 

The  deaths  from  preventable  diseases  in  this  State  are  simply  murders, 
and  we  are  left  to  decide  in  how  far  each  of  us  is  answerable  to  the  just 
Judge  of  all  for  the  crime. 

The  ignorance  and  indifference,  the  fatal  blunders  of  the  past,  cannot 
be  remedied;  we  cannot  recall  tlie  dead:  but  if  to-day  we  mend  our 
ways  and  heed  the  sanitary  demands  of  the  living,  our  loved  and  lost 
ones  will  not  have  sulTereil  and  died  in  vain. 
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THE  DUTIES  AND  RESPONSIBILITIES  OF  COUNTY  SUPERIN- 
TENDENTS OF  HEALTH. 


By  J.  L.  Tucker,  M.  D.,  Member  of   N.  C.  Board  of  Health. 


Dr.  Mapother,  in  his  "  Lectures  onPubhc  Health,"  defines  "  Hygiene 
or  Sanitary  Science  "  to  be  "  an  application  of  the  laws  of  physiology 
and  general  pathology  to  the  maintenance  of  the  health  and  life  of 
communities  by  means  of  those  agencies  which  are  in  common  and 
<jonstant  use."  The  law,  recognizing  the  utility  of  a  science  thus  defined, 
gives  to  tlie  several  counties  in  this  State  local  boai'ds  of  health,  whose 
executive  officers  are  to  be  chcsen  from  the  physicians  legally  qualified 
to  practice,  and  are  to  be  known  as  County  Superintendents  of  Health. 
The  "  Duties  and  Responsibilities"  appc^rtaining  to  this  office  are  sub- 
jects to  which  I  would  ask  j'our  brief  attention. 

The  act  regulating  the  duties  of  this  important  office  may  be  briefly 
summarized: 

It  shall  be  his  duty  to  collect  vital  statistics,  to  make  medico-legal 
post-mortem  examinations  for  coroners'  intjuests,  to  attend  prisoners  in 
jail,  poor  house  and  house  of  correction,  and  to  make  examination  of 
lunatics  for  commitment.  He  shall  be  the  sanitary  inspector  of  the  jail 
and  poor-house  of  his  county,  making  monthly  statements  to  the  board 
of  commissioners.  The  duties  are  further  enlarged  and  the  responsi- 
bilities increased  so  as  to  bring,  with  the  advice  of  the  local  board  of 
health,  the  important  matter  of  inland  quarantine  under  his  control. 
Diseases  dangeroiis  to  public  health,  viz.:  Small-pox,  scarlet  fever, 
yellow  fever,  and  cholera  are  to  be  quarantined  and  isolated  at  the 
expense  of  the  county,  town  or  city  in  which  they  occur.  It  sliall  be 
his  duty  to  abate  nuisances;  and  finally,  the  important  matter  of  vacci- 
nation is  committed  to  his  care. 

The  field  thus  outlined  is  broad  enougii,  and  the  soil  sufficiently  fertile 
to  invite  occupancy,  with  a  promise  of  a  rich  harvest,  not  alone  to  the 
physician  and  sanitarian,  but  as  well  to  the  philanthropist  and  public- 
spirited  citizen. 

The  system  of  medical  and  sanitary  inspection,  as  applied  to  our  jails, 
almshouses  and  houses  of  correction,  has  already  yielded  fruits  of  a 
most  gratifying  character,  and  the  increased  interest  this  matter  is 
receiving  at  the  hands  of  our  Superintendents,  in  more  detailed  reports 
to  the  Monthlij  Bulletin,  promises  still  greater  results,  which,  from  the 
very  nature  of  the  work,  must  commend  it  to  the  support  of  all  good 
people  throughout  the  State.  But  unfortunately,  many  of  our  counties 
are  without  health  boards,  and  their  public  institutions  are  left  without 
.the  care  and  superintendence  of  health  officers. 

It  is  almost  incredible  in  this  enlightened  age,  in  which  all  the  lines 
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of  art  and  science  are  advanced — an  age  so  prolific  of  good  works — that 
there  should  be  a  penal  institution  or  a  house  of  alms  in  tlie  State  in 
which  tlie  inmates  are  denied  the  blessings  of  sunlight,  pure  air  and 
wholesome  food:  and  yet,  sickening  and  revolting  as  the  recital  is,  such 
enormities  are  being  constantly  brought  to  the  notice  of  the  medical 
profession,  some  of  whose  members  have  been  prompt  in  language, 
caustic  and  eloquent,  to  expose  and  denounce  these  cruelties.  It  has 
been  but  a  short  while  since  a  distinguished-  President  of  the  North 
Carolina  3Iedical  Society,  in  his  annual  message  to  that  body,  directed 
public  attention  to  this  matter.  Describing  his  visit  to  a  North  Carolina 
city,  where  he  found  a  singular  blending  of  '•wealth  and  religion," 
piety  and  sin,  in  a  city  partly  noted  for  the  culture,  elegance  and  refine- 
ment of  her  citizens,  he  thus  describes  his  visit  to  the  jail:  "  Inside  an 
encircling  bi-ick  wall,  pierced  by  two  small  wimlows,  was  an  iron  cage, 
twelve  feet  square  and  twelve  feet  high;  the  cage  was  divided  by  one 
iron  floor  into  two  stories;  each  of  these  was  subdivided  into  two  cells 
and  a  passage  way.  After  my  eyes  had  become  accustomed  to  the  dim 
light,  I  counted  twenty-four  human  beings  huddled  in  these  confined 
quarters.  They  were  clothed  in  rags,  and  a  few  tattei-ed  pieces  of 
blankets  and  sacks  constituted  their  bedding.  Many  of  these  poor 
wretches  had  laid  there  for  many  months  awaiting  trial  for  petty 
offences;  the  place  was  reeking  with  filth,  and  the  stench  was  beyond 
description.     Every  sanitary  necessity  was  absent." 

Other  gentlemen,  in  language  no  less  pungent,  have  directed  attention 
to  these  foul  blots  upon  our  civilization,  and  to  our  county  sui^erin- 
tendents  of  health  belongs  the  duty  of  redressing  the  wrongs.  Let  it 
not  for  a  moment  be  supposed  that  our  superintendents  will  fail  in  their 
dut}'.  Fretpient  inspections,  with  detailed  statements  to  the  county 
commissioners,  and  given  to  the  public  through  the  Monthhj  Bulletin. 
setting  forth  the  sanitary-  need  of  each  and  every  public  building,  with 
suggestions  as  to  the  hygienic  needs  of  the  inmates,  will  arouse  a  senti- 
ment in  the  counties  which  officials  dare  not  oppose.  Failing  in  this, 
let  us  take  tlie  matter  to  our  grand  juries,  and  in  official  capacity  deliver 
them  homilies  on  public  hygiene,  setting  forth  the  dangei'sof  overcrowd- 
ing, foul  air,  impure  water,  and  unwholesome  food,  and  in  the  name  of 
a  common  civilization,  demand  an  abatement  of  these  nuisances.  Tlie 
need  of  greater  oversight  upon  the  one  thousand  resident  insane  in  the 
several  counties  cannot  bQ  too  strongly  emphasized.  A  register  setting 
forth  age,  residence,  cause  and  type  of  insanity,  with  frequent  reports  to 
the  county  commissioners  as  regards  conditions,  wants  and  needs  of  tliese 
people,  will  go  far  towards  securing  for  them  the  care  and  treatment 
which  an  enliglitened  and  civilized  people  are  expected  to  bestow  on  the 
ignorant,   helpless  and   unfortunate.      These  (|uestions  involve   grave 

*Dr.  H.  T.  Bahnson ,  meeting  of  Medical  Society  at  Charlotte.  ISSS. 
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responsibilities,  and  are  important  enough  to  command  the  best  executive 
ability  and  the  profoundest  medical  and  sanitary  knowledge. 

Let  it  not  be  said,  as  has  been  said  recently  by  a  distinguished  alienist, 
that  "  these*  under  county  care  are  daily  passing  downward,  by  steady 
stages,  to  the  level  of  hopeless  alienation  in  such  accumulating  numbers 
that  humanity  sickens  at  the  conception,  both  at  what  they  endure  now 
and  what  life  has  in  store  for  them,  and  all  who  hold  them  dear."  Let 
us  ui'ge  upon  our  county  commissioners  the  need  of  better  facilities  at 
our  almshouses  for  the  care  and  treatment  of  the  insane,  especially  for 
those  who  are. awaiting  commitment  into  the  asylums  of  the  State,  and 
as  far  as  possible,  let  us  use  oar  efforts  to  ameliorate  their  conditions. 
Earnest,  intelligent  and  brave  endeavor  on  the  part  of  our  supex'in- 
tendents  will  remove  present  evils. 

There  are  otlier  fields  to  which  the  labors  of  our  health  officers  can  be 
profitably  carried.  The  subject  of  public  school  education,  to  which  the 
masses  of  our  people  are  looking  with  so  much  interest,  and  the  impetus 
which  this  important  work  will  receive  by  the  passage  of  the  Blair  bill, 
now  pending  before  the  National  Congress,  must  render  the  matter  of 
school  inspection,  by  competent  and  trained  sanitarians,  of  paramount 
importance.  We  are  fast  getting  away  from  the  traditional  log  school 
house,  with  its  open  crevices,  its  large  chimney  and  its  roaring  fire,  and 
in  its  place  we  are  substituting  frame  buildings,  tiglitly  ceiled,  with  all 
possible  defects  of  ventilation,  and  heated  by  that  greatest  curse  of  the 
age— the  modern  stove.  To-day,  in  many  of  the  rural  districts,  we  have 
a  number  of  school  buildings,  twenty  feet  square  and  ten  feet  pitch 
giving  a  total  air  space  of  about  4,000  cubic  feet,  in  which  forty  pupils 
are  being  taught — just  a  little  over  100  feet  per  capita  of  air  space,  and, 
with  no  other  method  of  air  displacement,  except  through  a  raised 
window  or  open  door,  the  temperature  at  one  moment  sending  the 
mercury  to  the  roasting  point  and  in  the  next  lowering  it  to  freezing. 
What  an  admirable  opportunity  is  here  offered  to  ihe  medical  expert  in 
the  study  of  the  causative  effect  of  foul  air,  cold  draughts,  and  varying 
temperature  in  the  production  of  winter  catarrhs,  to  say  nothing  of  the 
more  serious  lesions  of  pleurisy  and  pneumonia;  and  what  a  volume  of 
interesting  facts  might  be  gathered  in  the  study  of  the  personal  hit-tory 
of  each  individual  pupil,  as  regards  the  development  of  pulmonary 
consumption,  or  the  long  list  of  nervous  ailments,  which  nevirologists 
trace  directly  to  such  influence.  It  can  scarcely  be  expected  that  a 
costly  and  cumbrous  system  of  inspection  should  be  given  in  the  present 
development  of  our  school  system.  But  as  physicians  and  sanitarians, 
we  can  properly  and  profitably  advise  as  to  the  location,  size  and 
arrangement  of  these  buildings,  grounds,  drainage  and  water  supply ; 
methods  of  supplying  sunlight,  so  as  to  minimize  dangers  to  the  eyes  ; 
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furniture  (seats  and  desks)  adapted  to  all  ages  and  sizes,  and  at  the  Fame 
time  direct  attention  to  the  more  salient  points  of  danger  to  the  health 
of  the  inmates. 

In  illustration  of  this  point,  I  will  mention  that  a  few  years  ago,  in  the 
county  of  Vance,  near  the  village  of  Townsville,  an  epidemic  of  typhoid 
fever  occurred  in  the  neighborhood  school.  There  were  more  than  ten 
cases  (cannot  be  accurate  as  to  numbers)  in  an  enrolled  school  of  about 
twenty-eight  pupils.  Dr.  Wm.  R.  Wilson,  a  most  competent  and  skillful 
physician  and  sanitarian,  failing,  after  a  most  vigorous  search,  to  find 
any  possible  cause  for  the  epidemic,  in  the  several  homes  of  the  pupils, 
can-led  his  investigations  to  the  school  premises.  Here  he  learned  that 
many  of  the  pupils  had  suffered  during  the  year  from  diarrhoea,  dysen- 
tery and  other  ailments,  and  that  the  session  had  been  unprofitable  to 
scholar  and  teacher  alike.  An  examination  of  the  surroundings  disclosed 
a  polluted  spring  as  the  source  of  contagion.  The  ground  overlying  the 
spring  was  covered  with  undergrowth,  and  had  been  used  by  the  school 
for  months  as  a  "'privy  walk,"  and  here  we  had  soil  saturation,  or 
possibly  excreta!  washings  direct,  water  pollution,  and  as  a  necessary 
consec^uence,  that  disease  of  filth,  typhoid  fever.  The  nuisance  was 
abated,  a  new  supply  of  water  secured,  the  epidemic  stopped,  and  Dr. 
Wilson  ever  afterwards  became  a  most  active  and  zealous  advocate  of 
preventive  medicine.  It  is  a  source  of  real  regret  tliat  another  State  is 
to-day  receiving  the  labor  and  teachings  of  this  faithful  and  accom- 
plished phytician,  whose  first  interest  in  public  hygiene  dates  from  this 
little  incident.  Doubtless,  similar  instances  might  be  reported  from 
other  portions  of  the  State,  all  calling  more  eloquent!}-  than  words  for 
medical  and  sanitary  inspection. 

Let  us  urge  our  superintendents  to  give  to  each  and  every  school  in 
their  re.spectiv-e  counties  one  careful  and  thorough  inspecti(  n  annually, 
and  to  file  witli  the  Superintendent  of  Instruction  a  report  of  the  same, 
setting  forth  clearly  whatever  suggestions  may  appear  necessary  to 
promote  the  health  and  comfort  of  the  school. 

The  subject  of  vaccination  in  our  public  schools  should  address  itself 
more  to  our  superintendents  of  health.  I  cannot,  in  the  limits  of  this 
paper,  recount  the  many  arguments  in  favor  e)f  vaccination,  ane!.  indeed, 
to  physicians  such  arguments  are  unnecessary,  but  as  we  are  honored 
to-day  by  the  presence  of  so  many  elistinguished  laymen,  I  hope  I  will 
be  pardoned  for  recalling  the  well  authenticated  immunity  enjoyeel  by 
the  German  army  in  the  Franco-Prussian  war. 

The  Germans  never  do  things  by  halves.  They  believe  in  preventive 
medicine  and  practice  it.  in  its  highest  and  fullest  sense,  and  in  notliing 
is  the  strength  of  this  proposition  more  beautifully  exenij)lified  than  in 
the  matter  of  vaccination.  By  statutory  provision  every  infant  is 
required  to  be  vaccinated  before  it  attains  tlie  age  of  one  year;  the  child 
is  revaccinated  at  twelve,  and  the  subject  who  comes  to  discharge  his 
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military  obligation  to  the  sovereign  is  again  revaccinated,  the  operation 
being  repeated  until  the  surgeon  is  satisfied  that  the  person  is  insus- 
ceptible to  vaccinia.  The  German  army  may.  therefore,  be  regarded  as 
a  thoroughly  vaccinated  body  of  men.  In  France,  on  the  other  hand, 
vaccination  and  revaccination  is  not  compulsory;  perhaps  it  is  done  or 
not,  as  the  danger  of  an  epidemic  n^ay  determine.  During  the  war 
small-pox  prevailed  to  an  alarming  extent,  and  both  armies  were  etjually 
exposed  to  the  contagion,  with  the  following  results:  The  French  army, 
scarcely  more  than  one-half  the  strength  of  the  German,  suffered  the 
frightful  mortality  of  23,468  from  small-pox,  while  the  German  army 
suffered  the  in&ignificant  loss  of  263  men. 

Another  instance,  quite  as  convincing,  maj'  be  cited  of  Zurich,  Swit- 
zerland. With  a  compulsory  vaccination  law  in  force,  small-pox  was 
entirely  stamped  out  and  for  years  was  unknown,  and  yet,  in  three 
years  after  the  repeal  of  the  law,  the  death-rate  shows  85  from  small-i)ox 
in  1,000  deaths  from  all  causes,  or  about  one-twelfth  of  all  deaths  were 
from  small-pox.  Can  any  sane  person  require  stronger  proof  of  the 
prophylactic  power  of  vaccination  against  small- pox  ? 

The  immunity  enjoyed  by  our  State  for  the  past  two  decades  from 
small-pox  epidemics  has  lulled  the  people  into  a  state  of  security  utterly 
unwarranted  by  the  liistory  of  the  disease.  Of  the  nineteen  hundred 
and  fifteen  pei-sons  committed  to  the  jails,  as  reported  to  the  Bulletin 
for  the  past  six  months,  only  three  hundred  and  seventy-three  give 
evidence  of  successful  vaccination — about  one  in  five.  A  conservative 
estimate  would  place  more  than  four  hundred  thousand  of  our  people 
without  this  great  prophylactic,  and  it  is  high  time  the  importance  of 
this  matter  was  being  pressed  upon  the  attention  of  health  ofiicer, 
physician  and  the  general  public. 

The  advancement  of  public  hygiene  in  this  country  for  the  past  twenty 
years,  has  been  due  largely  to  the  increased  attention  given  b.y  the  State 
and  county  boards  of  health  to  the  collection,  preservation,  classification 
and  publication  of  vital  statistics. 

The  chief  statistics  beai-ing  on  public  health  are  of  deaths,  births  and 
marriages.  With  these  reports  should  be  bulletins  announcing  all 
diseases  dangerous  to  public  health — especially  those  of  an  epidemic 
character.  There  are  few  persons  who  will  question  the  value  of  such 
statistics,  not  alone  to  physicians  and  sanitarians,  but  as  well  to  politi- 
cians, legislators,  business  men,  and  the  citizens  at  large.  Without  a 
knowledge  of  the  number  of  persons  dying,  the  locality  and  cause  of 
such  deaths,  it  is  impossible  to  know  when  sanitary  remedies  are  needed, 
or,  indeed,  what  remedies  are  to  be  applied.  Without  a  comparison  of 
the  death  and  birth  rate,  it  is  impossible  to  form  an  idea  of  the  "  ebb  or 
flow  of  the  tide  of  human  life,"  or  as  Dr.  Billings  so  strongly  expresses 
it:  "  Protection  to  public  health  cannot  be  given  wisely  without  a 
knowledge  of  the  persons  and  places  who  stand  most  in  need  of  it,  and 
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this  knowledge  can  only  be  ol  tainei  by  a  systematic,  complete  and 
continued  registratoa  of  tl.e  births  and  deaths  in  every  community  of 
the  State:  such  registration  is,  as  it  were,  the  eyes  of  the  State  Board  of 
Health,  and  without  it  the  board  is  like  a  blind  man  fighting  a  prairie 
fire."  The  statibtics  already  collected  in  this  State  are  suggestive,  but 
are  too  meagre  to  admic  of  much  valuable  di=cussion.  We  are  behind 
other  States  in  this  im[)ortant  matter,  and  few  (juestions  can  engage 
your  attention  to-day  more  profitably. 

Without  suggesting  a  jjlan  by  which  this  impcntam  branch  of  the 
service  can  be  perfected,  I  can  express  the  belief  "that  where  there  is  a 
will  there  is  a  way."  Different  States  have  different  jjlans,  some  better 
than  others,  but  none  are  perfect.  No  one  at  all  ac((uainted  with  the 
workings  of  the  North  Carofina  Health  Board  will,  for  a  moment,  doubt 
that  the  genius  and  wisdom  of  her  executive  officer  will  bring  '"order 
out  of  chaos,"  and  in  the  near  future  unfold  to  us  the  details  of  a  plan 
that  will  secure  to  us  complete  and  accurate  returns  of  births,  deaths 
and  marriages  in  every  city,  town  and  county  in  the  State.  With  such 
statistics  the  board  will  demonstrate  to  you  what  sanitary  science, 
practically  applied,  is  capable  of  accomplishing,  and  that  it  is  not,  as  has 
been  said,  "  a  mere  jumble  of  unjjroved  hypothests. " 

The  present  law  under  which  our  statistics  are  collected  displays  its 
weakness  in  its  great  elasticity.  An  amendment  here  and  there  of  a 
primitive  character,  to  bear  equally  upon  superintendents,  county 
officials,  doctors,  midwives,  undertakers,  and  the  heads  of  families,  will 
have  a  most  salutary  effect  in  removing  existing  evils.  But  the  question 
may  be  pertinently  asked:  What  are  you  going  to  give  in  return  for 
such  exactions  from  doctors,  county  officials,  and  the  people  at  large? 
The  answer  is  simple.  If  we  were  to  apply  the  money  test  as  to  the 
value  of  the  life  of  each  ciiizen  who  dies  from  a  preventable  disease,  as 
suggested  by  Dr.  Farr,  and  corroborated  by  the  veteran  sanitarian, 
Edwin  Shadwick,  of  England,  it  would  nial:^  a  sum  so  large  that  capi- 
talists would  be  startled.  It  is  enough  for  us  to  say  that  the  amount 
saved  to  the  State,  as  thus  demonstrated,  is  so  enormous  that  the  most 
visionary  tlreams  of  speculation  can  ort'er  nothing  so  alluring.  But  this 
is  the  weaker  side  of  the  question. 

In  return  we  promise  dimir.'s'ied  sickness,  improved  health,  increased 
longevity,  and  the  resultant  blessings  of  happy  and  cheerful  homes  for 
every  man,  woman  and  child  in  North  Carolina.  '*  With  decreasing 
mortality,  there  comes  increasing  longevity."  Statisticians  tell  us  that 
the  duration  of  human  life  has  been  advanced  from  twenty-eight  and 
below  to  forty-one  years,  under  the  ordinary  workings  of  sanitary  law. 
and  that  if  mortality  can  be  reduced  to  fifteen  per  thousand,  and  main- 
tained at  that  figure,  that  the  rate  will  be  advanced  to  fifty-four  years; 
and  if  we  can  reach  eight  per  thousand,  as  suggested  by  the  distinguished 
Dr.  Richardson,  in  his  beautiful  picture  of  the  ideal  City  of  Hygeia.  with. 
13 
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her  broad  streets,  lovely  courts  and  faultless  drains,  her  extended  parks 
and  silvery  lakes  and  pure  water,  it  will  carry  it  \ip  towards  ninety. 

The  application  of  sound  eanitary  laws,  as  applied  to  the  military  forces 
in  England,  notably  to  the  Royal  Guards,  shows  a  reduction  of  twenty 
per  thousand  to  six  and  five-tenths,  and  under  more  rigid  enforcement 
in  the  German  army,  the  rate  has  been  lowered  to  only  five  f  er  thousand, 
with  almost  a  total  exemption  from  dysentery,  diarrhoea,  typhus  and 
typhoid  fever.  And  so  in  England  and  Wales,  statistics,  as  applied  to 
the  people  at  large,  show  a  reduction  of  the  death-rate  from  forty  per 
thousand  to  twenty,  and  in  localities  where  sanitary  details  are  practi- 
cally and  systematically  administered,  even  as  low  as  fifteen  per  thousand. 
Similar  results  can  be  obtained  in  this  country,  in  our  own  State  and  for 
our  own  people:  and  as  guardians  of  the  public  health,  charged  with  the 
sacred  trust  of  saving  human  life  and  lessening  human  suifering,  we 
should  press  the  importance  of  these  matters  upon  the  people,  and  arouse 
a  sentiment  commensurate  with  the  great  interests  involved. 

Lord  Derby,  years  ago,  felt  the  need  of  popular  aid  in  solving  the 
problem  of  public  hygiene,  when  he  declared  that  "  no  sanitary  improve- 
ment worth  the  name  will  be  effective,  whatever  acts  you  pass,  or 
whatever  powers  you  confer  on  public  ofticers,  unless  you  create  an 
intelligent  interest  in  the  matter  among  the  people  at  large." 

Let  our  county  superintendents  of  health  take  this  great  lesson  to 
heart,  and  in  all  matters  affecting  public  health,  let  them  assume  leader- 
ship and  teach  the  people  the  great  benefits  and  blessings  that  f6llow 
when  sanitary  laws  are  wisely  administered. 
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SOME  GAINS  FROM  SANITATION. 


By  J.  W.  JoxES,  M.  D.,  President  N.  C.  Board  of  Health. 


Advance  in  civilization  is  founded  on  enlightened  self-interest.  The 
people  have  a  right  to  protest  against  any  demands  on  them  unless  there 
be  promise  of  profitable  returns,  and  to  demand  of  the  government  the 
protection  of  their  lives,  their  health,  and  their  fortunes. 

The  real  health  of  a  people  is  not  counted  by  its  gold,  silver  and  acres. 
These  are  sources  of  material  and  physical  greatness;  above  these,  as 
high  as  the  heaven  is  above  the  earth,  as  a  simpler  cjuestion  of  value,  is 
the  health  of  the  people.  Here  is  the  manhood,  the  real  civihzation, 
the  source  of  its  content,  happiness,  and  its  good  will  to  men. 

The  best  interest  of  the  State  is  absolutely  dependent  on  the  family 
relation,  and  these  on  the  Godliness,  good  order,  and  cleanliness  of  the 
individual.  The  greater  part  of  the  health  of  a  nation  is  that  income 
which  is  the  outcome  of  national  health.  Public  health,  then,  should  be, 
as  Lord  Beaconsfield  years  ago  expressed  it.  of  the  fir.st  consideration  to 
the  State,  and  should  have  the  first  care  of  the  statesman.  The  prosperity 
of  the  State  is  the  aggregate  of  the  average  prosperity  of  its  citizens, 
and  every  increase  of  individual  prosperity,  every  dollar  earned  by  the 
citizen,  is  so  much  earned  for  the  State:  or,  every  detraction  from  the 
individual  prosperity,  of  his  time,  or  his  money,  or  even  his  hfe,  is  so 
much  taken  from  the  States'  social  capital.  And  equally  true  is  it,  that 
aU  a  man  earns  over  enough  for  his  living  is  so  much  added  to  the 
public  capital:  or  that  his  living  cost  more  from  any  cause  than  his 
earnings,  that  deficit  is  that  much  loss  to  the  commonwealth:  so,  then,  in 
the  case  of  the  premature  death  of  a  productive  individual,  his  death 
is  a  withdrawal  of  so  much  productive  industry  from  the  State:  or  in 
case  of  his  sickness,  the  suspension  of  such  income  as  that  would  come 
from  his  labors  if  he  were  in  good  health.  And  so  it  follows,  that  as  to 
man's  ability  to  make  available  the  forces  of  nature  and  the  resources 
of  the  country,  will  be  the  value  of  the  lands,  and  that  any  detraction 
from  the  citizen's  ability  is  that  detraction  from  the  land's  value. 

Mr.  Farr  estimates  the  value  of  a  Norfolk  agricultural  laborer  at  £240. 
and  that  of  a  professional  man  at  £300.  In  that  of  a  minor  it  is  the 
deferred  annuitj',  which  represents  the  probable  earnings  of  his  manhood 
minus  the  amount  spent  in  his  maintenance  during  his  unproductive 
childhood.  Taking  the  relations  of  the  dirterent  ages,  their  occupations 
and  conditions,  he  has  undertaken  the  laborious  task  of  averaging  the.se 
variou.s  factors  to  reach  the  mean  value  of  the  individual.  From  the 
statistics  furni.-~!ied  him  by  the  English  Government,  he  makes  the 
approximate  minimum  inherent  money  value  in  the  united  kingdom  of 
every  man.  woman  and  child  at  fMO.  or  $795  a  head.     In  the  United 
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States,  under  conditions  of  liigher  interest  and  wages,  on  Mr.  Farr's 
estimates,  his  money  value  is  put  at  $1,000,  but  more  than  this  by  some. 

Vital  statistics  are  made  up  from  the  reports  of  deaths,  births,  mar- 
riages, diseases  and  any  other  matter  that  pertains  to  the  health  of  a 
people.  The  jJi'esent  valve  of  a  person  is  his  future  earnings,  minus  his 
necessary  outgo  in  realizing  these  earnings. 

From  a  study  of  carefully  kept  vital  statistics,  and  tables  of  present 
values  of  annuities,  the  health  and  wealth  of  a  country  can  be  calculated 
vrith  gi-eat  accuracy. 

If  the  present  value  of  a  person  is  f  oOO  a  year,  and  that  person  dies 
twenty  years  sooner  than  the  natural  termination  of  tlie  life  of  a  healthy 
working  life-time,  the  loss  to  the  community  is  the  present  value  of  the 
annuitj-  of  !?500.  with  the  inteiest  for  twenty  years:  or,  if  he  should  be 
sick,  the  cost  of  the  lost  time  is  a  withdrawal  of  so  much  from  the  public 
capital,  together  with  the  cost  of  his  living,  nursing,  medical  attention, 
and  medicine  during  his  illness. 

The  advances  made  in  the  arts  and  sciences,  the  incidents  of  war,  and 
the  destruction  of  life  by  disease  in  the  great  armies  of  the  world,  and 
the  great  epidemics,  first  lead  the  way  to  the  study  of  sanitation.  The 
appalling  disaster  by  disease  in  the  past  Crimean  campaign  has  been 
turned  into  a  victory  to  military  sanitary  science.  The  ravages  of  typhus 
fever  in  badly  ventilated  shipholds  and  prisons  attracted  the  attention 
of  the  philanthropist,  John  Howard,  and  lead  sanitary  physicians  to 
look  to  the  construction  of  buildings  in  regard  to  disease.  The  pale 
faces  and  unsteady  walk  of  the  operatives,  doomed  to  live  in  the  badly 
ventilated  and  badly  lighted  houses  and  factories,  was  everywhere  seen. 
So  much  had  the  public  mind  become  impressed  by  these  conditions, 
that  in  1802  England  manifested  her  recognition  of  the  needed  sanitary 
reform  by  the  passage  of  a  series  of  legislative  acts  for  the  whole  king- 
dom.    This  was  the  beginning  of  our  present  system  of  State  medicine. 

In  1847  Mr.  Chad  wick  made  his  great  report  to  the  Government 
*'  on  the  sanitary  condition  of  the  laboring  classes,'"  and  so  great  was 
the  impression  made  by  this  report  that  it  resulted  in  the  revising  of 
the  old  poor  law  which  had  been  in  existence  ever  since  the  reign  of 
Elizabeth,  and  liad  grown  to  be  a  burden  instead  of  a  relief  to  the  poor. 
This  revision  has  served  as  a  foundation  and  a  guide,  not  only  for  Eng- 
land, but  for  all  other  enlightened  rations  as  well,  and  from  its  date 
preventive  medicine  became  a  distinct  branch  of  learning.  To  day  every 
enlightened  government  has  its  health  department,  nearly  every  State 
in  our  Union  has  its  State  and  local  boards  of  health,  and  in  most  of 
our  schools  and  universities  sanitary  science  is  taught  as  a  part  of  the 
course  of  instruction.  Where  sanitary  science  has  been  taught,  and  its 
regulations  applied,  there  has  been  a  corresponding  lowering  of  the  sick 
and  death  rate. 

To  the  question,  "  What  are  some  of  the  gaiiix  by  sanitation  T  we 
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shall  pass  a  reference  to  the  sentiments  of  gi-ief  for  the  dead  that  should 
not  have  died,  and  for  the  sick  that  should  not  have  been  sick,  and  the 
joys  for  the  saved  from  death  and  sickness,  and  reply  only  to  that  part 
of  the  question  that  can  be  answered  in  the  language  of  figures. 

Before  the  flood  the  average  length  of  life  was  between  700  and  800 
years.  After  the  flood  it  gradually  fell  till  it  Avent  down  to  18  or  20 
years  :  as  learning  revived,  length  of  life  increased.  At  the  time  of  the 
beginning  of  the  sanitary  reform  it  was  about  27  in  England.  At  this 
time  it  is  about  45  years. 

The  length  of  life  in  the  reign  of  Victoria  has  increased  10  per  1,000, 
from  35  to  45.  The  government  of  this  great  and  good  Queen  has  ever 
been  a  friend  to  the  reform  :  her  Prince  Consort  Albert  was  ever  pleased 
to  promote  it. 

Dr.  McVail.  in  his  presidential  address  before  the  Sanitary  Association 
of  Scotland,  last  year,  said  in  substance,  that  the  death-rate  in  England 
and  Wales  in  1861  was  22.595  per  1,000,  and  in  1885  it  was  19.310  per 
1,000,  and  that  the  reduction  between  the  years  of  1861  and  1885  would 
make  an  annual  saving  in  England  and  "Wales,  with  a  population  of 
30,000.000.  of  100.000  lives.  In  American  money,  estimating  each  life  at 
$1,000,  and  20  cases  of  serious  sickness  to  the  death,  at  a  cost  in  lost 
time,  medicine,  doctor's  bill,  nursing,  food  and  rent  of  siOO.  the  saving 
was  annually  ^300,000,000  ;  and  that  the  children  in  one  year  have  now 
divided  among  them  nearly  two  millions  of  years  of  life  more  than 
would  have  been  the  case  35  years  ago. 

In  London  within  the  last  century  the  death-rate  has  been  reduced 
from  50  to  22  per  1,000,  a  gain  of  28:  in  1884,  that  of  her  contagious 
diseases  from  the  average  of  5.25  to  3.4. 

In  France,  within  this  century,  the  average  length  of  life  has  been 
increased  10  years,  an  aggregate  of  four  hundred  millions  of  years  for 
the  whole  population. 

Mr.  Chadwiek.  in  a  paper  on  military  sanitation,  gives  the  following 
rates  of  deaths  and  gains  in  the  great  armies  of  Europe  : 

In  the  guards  a  quarter  of  a  century  ago  the  death-rate  was  20  per 
1,000,  now  it  is  6i:  while  that  of  the  home  army  was  17  per  1,000.  reduced 
to  8.  The  rate  of  the  whole  English  army,  home  and  abroad,  is  17. 
Germany  has  the  lowest  death-rate  of  any  nation,  namely,  5  or  6  per 
1,000.  In  France,  it  is  10  per  1,000.  In  Austria,  it  is  11  per  1,000;  for 
the  whole  nation  32.  In  Italy,  U  per  1,000.  In  Russia,  18  per  1,000, 
three  times  heavier  than  Germany.  In  these  United  States,  9  per  1.000; 
the  nation  19.  The  men  in  the  army  are  healthier  than  the  class  at 
home  from  which  they  were  drawn,  due  to  strictly  applied  sanitary 
regulations. 

Tlie  actual  mortality  of  both  armies  in  the  late  civil  war  from  all 
causes,  from  May,  1861,  to  June,  1866,  was  304,369  ;  killed  in  battle  and 
died  of  wounds,  143,969  ;  died  from  sickness,  360,400,  in  both  armies. 
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At  this  the  whole  civilized  world  standsamazed  and  appalled,  and  justly 
so.  It  was  the  work  of  the  demon  of  war,  and  yet  our  annual  loss  of 
life  by  preventable  sickness,  taking  our  population  at  this  time  to  be 
60,000,000,  is  120,000,  almost  equal  annually  to  what  it  was  by  diseases, 
killed  in  battle,  and  died  from  wounds  in  our  late  civil  war  in  both 
armies,  which  was  126,000  annually. 

There  has  been  the  most  extraordinary  gains  by  antisepticism  since 
1880,  when  Pasteur  first  saw  the  microbe  of  puerperal  fever.  It  is  seen  in 
every  department  of  medicine,  but  more  especially  in  obstetrics  and 
surgery.  One  case  will  serve  our  purpose  to-day.  In  La  Maternite, 
Paris,  there  is  a  line  on  the  wall  showing  the  total  death-rate  of  women 
confined  in  that  hospital  from  1792  to  1886.  The  record  is  divided  into 
three  periods;  the  first  that  of  inaction,  in  which  the  mortality  was 
from  9.3  to  20  per  cent.;  the  second,  the  battle  of  hygiene  against  infec- 
tion and  contagion,  with  a  mortality  of  2.3;  and  third,  the  victory  of 
antisei)ticism,  with  a  mortality  of  less  than  1  per  cent. 

The  gains  front  vaccination  have  been  accumulating  since  the  day  of 
Jenner.  In  Paris,  where  the  laws  reijuiring  vaccination  are  feebly 
enforced,  the  mortality  from  small-pox  is  from  10  to  136  to  the  1,000: 
while  in  the  German  cities,  where  vaccination  laws  are  enforced,  the 
death-rate  is  but  1.44;  in  London,  under  compulsory  laws,  it  is  but  6  ta 
the  1,000;  while  in  parts  of  Switzerland,  it  runs  up  to  8  and  10  to  the 
1,000.  The  possibility  of  protective  inocculation  in  other  diseases  is  yet 
unknown.  There  are  promises  that  in  the  near  future  its  triumphs  will 
be  as  great  in  some  other  diseases  as  it  has  been  in  small-pox. 

Some  years  ago  Messrs.  Simons  and  Chadwick  made  the  estimate  that 
England  and  Wales  lost  annually  200,000  lives  from  preventable  causes; 
France,  250,000;  and  Spain,  190,000.  Mr.  Billings  estimates  the  loss  of 
the  United  States  at  100,000  on  the  census  of  1850.  These  figures  mean, 
that  the  United  States  loses  annually  of  her  citizens  who  should  be 
saved,  100,000,  at  a  money  loss  in  deaths  and  sickness  of  1300.000,000 
on  the  census  of  1850,  counting  the  cost  of  the  dead  at  .^1,000  and  each 
case  of  sickness  at  $100. 

North  Carolina,  with  an  estimated  population  of  one  and  one-half 
millions,  has  annually,  from  preventable  sickness,  3,000  deaths  and 
60,000  cases  of  serious  sickness,  at  a  money  loss  of  $3,000,000  for  deaths 
and  $6,000,000  for  sickness.  Total  loss  from  deaths  and  sickness, 
$9,000,000 — a  loss  of  $6  a  head  for  every  man,  woman  arjd  child.  The 
present  death-rate  of  Raleigh  is  38.4.  Suppose  we  reduce  this  death-rate 
just  one  in  the  1,000  this  year,  we  save  15  lives  and  prevent  300  cases 
of  sickness,  and  save  $45,000.  These  figures  show  that  one  in  every  500 
of  our  population  of  50.000,000,  or  one-fifth  of  one  percent.,  die  that 
should  not  die;  and  that  one  in  every  25  of  our  population  are  sick  who 
should  not  be  sick. 

Sir  James  Paget  thinks,  fi-om  estimates  made  from  reliable  data,  from 
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reports  of  the  benevolent  and  charitable  institutions  of  England,  that  the 
annual  loss  of  time  in  the  United  Kingdom  is  about  one-fortieth  of  the 
working  time,  or  nine  days  a  year,  for  every  man,  woman  and  child 
between  the  ages  of  16  and  65  years  old. 

We  shall  take  it  that  two  fifths  of  the  people  of  North  Carolina  are 
between  the  ages  of  16  and  65  years  old;  then  North  Carohna.  with  a 
population  of  one  and  one-half  millions,  loses  annually  by  sickness 
9,000,000  days"  work,  and  putting  the  cost  of  lost  time,  living  and  nursing 
during  sickness,  medicine  and  mtdical  bills  at  $2  per  day,  $18,000,000. 
Raleigh,  with  an  e.stimated  population  of  15,000,  loses  9,000  days'  work, 
in  money  value  $18,000.  The  larger  part  of  these  losses  could  and  should 
be  prevented. 
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MEMBERS  OF  THE  BOARD. 


H.  T.  BAHNSON,  M.  D.,  President Salem. 

Terra  Expires  1893. 

THOMAS  F.  WOOD,  M.  D.,  Sec.  and  Treasurer Wilmington. 

Term  Expires  1891. 

RICHARD  H.  LEWIS,  M.  D Raleigh. 

Term  Expires  1S93. 

W.  D.  HILLIARD,  M.  D Asheville. 

Term  Expires  1891. 

J.  A.  HODGES,   M.  D Fayetteville. 

Term  Expires  1895. 

J.  M.  BAKER,    M.  D Tarboro. 

Term  Expires  1895. 

Appointments  by  the  Governor,  Terms  Expiring  1891. 

J.  Iv.  LUDLOW,  C.  E Winston. 

F.  P.  VENABLE,  Ph.  D.,  F.  C.  S Chapel  Hill. 

J.  H.  TUCKER,  M.  D Henderson. 


STANDING  COMMITTEES. 

Epidemics — Drs.  Wood  and  Hodges, 

Water  Supply  and  Drainage — Drs.  Bahnson  and  Ludlow. 

Hygienics  of  Public  Schools — Drs.  Hilliard  and  Hodges. 

Climatology — Dr.  J.  H.  Tucker. 

Adulteration  of  Foods  and  Medicines — Prof.  F.  P.  Venable. 

Sanitary  Condition  of  State  Institutions — Drs.  Lewis  and  Baker 

Vital  Statistics — Drs.  Wood,  Lewis  and  Bahnson. 


LIST  OF  SUPERINTENDENTS  OF  HEALTH  IN  THE  STATE  OF 
NORTH  CAROLINA  DECEMBER  31ST,  1890. 

Alamance — Dr.  G.  W.  Long,  Graham. 

Anson — Dr.  E.  F.  Ashe,  Wadesboro. 

Beaufort — Dr.  W.  A.  Blount,  Washington. 

Bladen — Dr.  Newton  Robinson,  Elizabethtown. 

Biincombe — Dr.  H.  B.  Weaver,  Asheville. 

Burke — Dr.  J.  L.  Laxton,  Morganton. 

Cabarrus — Dr.  R.  S.  Young,  Concord. 

Caldwell — Dr.  A   A.  Kent,  Lenoir. 

Carteret — Dr.  M.  F.  Arendell,  Morehead  City. 

Caswell — Dr.  R.  H.  Williamson,  Yance}'\-ille. 

Catawba — Dr.  J.  M.  McCorkle,  Newton. 

Chatham— T)x.  H.  T.  Chapin,  Pittsboro. 

Cherokee — Dr.  J.  F.  Abernathy,  Murphy. 

Chowan — Dr.  R.  H.  Winborne,  Barnitz. 

Cleveland— Dr.  O.  P.  Gardner,  Shelby. 

Columbus — Dr.  Isaac  Jackson,  Whiteville. 

Craven — Dr.  Leinster  Duff)',  Newbern. 

Ctanberlatid^.  A.  Hodges,  Fayetteville.  (Succeeded  by  Dr.  J.  H. 
Marsh.) 

Davidson — Dr.  R.  L.  Payne,  Jr.,  Lexington. 

Duplin — Dr.  Jas.  W.  Blount,  Kenansville. 

Durham — Dr.  N.  M.  Johnson,  Durham. 

Edgecombe — Dr.  J.  M.  Baker,  Tarboro.  (Succeeded  by  Dr.  Donald 
Williams.) 

Forsyth — Dr.  D.  L.  Dalton,  Winston. 

Franklin — Dr.  E.  S.  Foster,  Louisburg. 

Gaston— Dr.  E.  B.  Holland,  Dallas. 

Granville — Dr.  J.  M.  Hays,  Oxford. 

Greene — Dr.  E.  H.  Sugg,  Snow  Hill. 

Guilford — Dr.  E.  R.  Michaux,  Greensboro. 

Halifax — Dr.  A.  B.  Pierce,  Weldon. 

Haywood — Dr.  R.  L.  Allen,  Waynesville. 

Henderson — Dr.  W.  B.  Reese,  Henderson ville. 

Iredell— Hx.  M.  W.  Hill,  Statesville. 

Johtiston — Dr.  L.  L.  Sasser,  vSmithfield. 

Jones — Dr.  C.  B.  Woodley,  Trenton. 

Lincoln — Dr.  W.  L.  Crouse,  Lincolnton. 

Macon — Dr.  J.  M.  Lyle,  Franklin. 

Madison — Dr.  J.  K.  Hardwicke,  INIarshall. 

Martin — Dr.  W.  H.  Harrell,  Williamston. 

McDowell— Dr.  J.  H.  Gilkey,  Marion. 

Mitchell— T)x.  W.  P.  Upton,  Bakersville.  (Succeeded  by  Dr.  W.  E. 
Smith.) 
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Moore— Dr.  Gilbert  McLeod,  Carthage. 
New  Hanover— Dr.  F.  W.  Potter,  Wilmington. 
Northampton— Dx.  H.  W.  Lewis,  Jackson. 
Orange — Dr.  D.  C.  Parris,  Hillsboro. 
Pender — Dr.  S.  S.  Satchwell,  Burgaw. 
Pitt—Dx.  B.  T.  Cox,  Redalia. 
Polk— Dr.  Henry  Sliankle,  Mills'  Springs. 
Randolph— Dx.  J.  W.  Long,  Randleman. 
Richmond — Dr.  J.  M.  Covington,  Rockingham. 
Robeson — Dr.  R.  F.  Lewis,  Luniberton. 
Rowan — Dr.  J.  J.  Summerell,  Salisbury. 
Rutherford— Dr.  W.  Thompson,  ClifiFdale. 
Sampson— Dx.  J.  A.  Stevens,  Clinton. 
Stokes— Dx.  W.  V.  McCauless,  Danbury. 

Tyrrell — Dr.  Ab.  Alexander,  Columbia. 

Union — Dr.  W.  C.  Ramsay,  Monroe. 

Vance — Dr.  A.  Cheatham,  Henderson. 

Wake—Dx.  Jas.  McKee,  Raleigh. 

Warren — Dr.  P.  J.  Macon,  Warrenton. 

Watauga— Dx.  W.  B.  Councill,  Boone. 

Way7ie—Dx.  W.  H.  Cobb,  Jr.,  Goldsboro. 

Wilson— Dx.  R.  W.  King,  Wilson.    (Succeeded by  Dr.  Albert  Anderson.) 

Yadkin— Dx.  T.  R.  Harding,  Yadkin^•ille. 

Yancey— Dx.  J.  L.  Ray,  Burnsville. 


LIST  OF  VOLUNTARY  REPORTERS  FROM  COUNTIES  HAVING 
NO  BOARD  OF  HEALTH  DECEMBER  31ST,   1890. 

Alleghany — Dr.  Geo.  Doughton,  Sparta. 
Bertie — Dr.  H.  V.  Dunston,  Windsor. 
Brunswick— Dx.  D.  B.  McNeill,  Supply. 
Camden— Dx.  E.  B.  Ferebee,  Belcross. 
Currituck— Dx.  F.  W.  Ritter,  Moyock. 
Hyde—Dx.  Ed.  Clark,  Middleton. 
Jackson— Dx.,^.  M.  Candler,  Dillsboro. 
Montgomery — Dr.  W.  A.  Simmons,  Troy. 
Nash—Dx.  G.  W.  Lewis,  Stanhope. 
Onslow — Dr.  J.  L.  Nicholson,  Richlands. 
Rockingham— Dx.  T.  E.  Balsley,  Reidsville. 
Stanly — Dr.  R.  Anderson,  Albemarle. 
Swain— Dx.  E.  M.  Scruggs,  Bryson  City. 
Washington— Dr.  W.  H.  Ward,  Plymouth. 


North  Carolina  Board  of  Health, 
Secretary^  s  Office^ 
Wilmington,  January  3d,  1891. 

His  Excellency  Daniel  G.   Fowle, 

Governor  of  North  Carolina. 

Sir  :  In  accordance  with  section  2  of  the  ' '  Act  Relating 
to  the  Board  of  Health,"  I  have  the  honor  to  present  this 
the  Third  Biennial  Report  of  the  North  Carolina  Board  of 
Health,  under  the  amended  law,  ratified  by  the  General 
Assembly  on  the  9th  March,  1885. 

THOMAS  F.  WOOD,   M.  D., 
Secretary  and  Treasurer. 
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SYNOPSIS  OF  THE  WORK  DONE  BY  THE  NORTH 
CAROLINA  BOARD  OF  HEALTH  FOR  THE  TWO 
YEARS  ENDING  DECEAIBER,   1890. 

At  the  date  of  our  last  report,  Southern  Boards  of  Health 
were  turning  with  seriousness  to  the  adoption  of  means  for 
the  prevention  of  yellow  fever,  and  active  steps  were  taken 
by  the  executive  officers  of  these  bodies,  under  the  leader- 
ship of  Jerome  Cochrane,  M,  D.,  State  Health  Officer  for 
Alabama.  Jacksonville  had  taken  the  initiative  in  the 
movement,  but  after  it  was  known  that  the  General  As- 
sembly of  Alabama  had  passed  a  joint  resolution  inviting- 
the  States  of  Texas,  Florida,  Louisiana,  Mississippi,  South 
Carolina,  North  Carolina,  Georgia,  Tennessee,  Kentucky 
and  Illinois  to  appoint  delegates  to  a  Quarantine  Confer- 
ence to  be  held  in  the  city  of  Montgomery',  all  the  States 
interested  consented  to  the  IMontgomery  Conference,  which 
accordingly  convened  in  that  city  on  the  5th  March,  1889. 

Delegates  from  the  State  of  North  Carolina  were  ap- 
pointed by  Governor  Fowle,  the  following  members  being 
present  at  the  Conference  : 

Dr.  Thomas  F.  Wood,  Wilmington  ;  Dr.  R.  F.  Gray, 
Winston  ;  Dr.  T.  A.  Allen,  Hendersonville ;  Dr.  J.  F. 
Harrell,  Whiteville  ;  Mr.  J.  L.  Ludlow,  C.  E.,  Winston; 
Mr.  Joseph  E.  Robinson,  Goldsboro  ;  ]\Ir.  James  Norfleet, 
Henderson. 

In  the  Conference  Alabama  was  represented  b)-  ten  mem- 
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bers,  Florida  by  ten,  Georgia  by  thirteen,  Illinois  by  three, 
Kentucky  by  four,  Louisiana  by  six,  North  Carolina  by 
seven,  Mississippi  b}'  five.  South  Carolina  by  two,  Ten- 
nessee by  four,  Texas  by  two,  as  follows: 

Alabama — Mr.  Theodore  Welch,  General  Transportation  Agent  L,. 
&  N.  R.  R.,  Montgomery;  Mr.  B.  C.  Epperson,  Superintendent  M.  & 
M.  R.  R.,  Montgomery;  Colonel  W.  S.  Reese,  Maj-or,  Montgomery; 
Dr.  Jerome  Cochrane,  Montgomery ;  Dr.  S.  D.  Seelye,  member  State 
Board  of  Health,  Montgomery  ;  Dr.  J.  S.  Weatherly,  member  State 
Board  of  Health,  Montgomery;  Dr.  T.  A.  Means,  Secretary  State  Board 
of  Health,  Montgomery  ;  Colonel  J.  C.  Clarke,  Vice  President  M.  &  O. 
R.  R.,  Mobile;  Dr.  C.  H.  Franklin,  member  State  Board  of  Health, 
Union  Springs;  Dr.  W.  H.  H.  Hutton,  U.  S.  M.  H.  S.,  Mobile. 

Florida — Dr.  Richard  P.  Daniel,  Jacksonville ;  Dr.  J.  T.  Porter,  Key 
West;  Dr.  J.  D.  Palmer,  Fernandina;  Dr.  J.  P.  Wall,  Tampa;  Dr.  W.  H. 

Ross,  Pensacola  ;  Dr.  T.  J.  Williamson, ;  Mr.  Joseph  Voyle, 

Gainesville  ;  Mr.  J.  E.  Ingraham,  Sanford  ;  Mr.  Wm.  B.  Henderson, 
Tampa  ;  Mr.  W.  K.  Hyer,  Pensacola. 

Georgia— Dr.  J.  B.  S.  Holmes,  Rome  ;  Dr.  S.  C.  Benedict,  Athens  ; 
Dr.  James  B.  Baird,  Atlanta  ;  Dr.  W.  D.  Bizzell,  Atlanta  ;  Dr.  J.  McF. 
Gaston,  Atlanta  ;  Dr.  E.  Berkeley,  Atlanta  ;  Dr.  J.  A.  Dunwoody,  Bruns- 
wick ;  Dr.  W.  B.  Burroughs,  Brunswick  ;  Dr.  Eugene  Foster,  Augusta  ; 
Dr.  J.  C.  L.  Hardy,  Savannah  ;  Dr.  E.  G.  Ferguson,  Macon  ;  Mr.  E.  T. 
Charlton,  Savannah. 

Illinois— Dr.  John  H.  Ranch,  Secretary  State  Board  of  Health  ;  Dr. 
B.  F.  Griffith,  Dr.  R.  E.  Starkweather. 

Kentucky — Dr.  J.  N.  McCormick,  Secretary  State  Board  of  Health  ; 
Dr.  P.  Thompson,  President  State  Board  of  Health  ;  Dr.  Wm.  Bailey, 
member  State  Board  of  Health  ;  Dr.  J.  O.  McReynolds. 

Louisiana— Mr.  B.  R.  Freeman,  New  Orleans  ;  Dr.  J.  W.  Dupree, 
Baton  Rouge ;  Dr.  C.  M.  Smith,  Franklin  ;  Dr.  Robert  Layton,  Monroe  ; 
Dr.  G.  W.  Austin,  New  Orleans  ;  Dr.  Clement  P.  Wilkinson,  President 
State  Board  of  Health. 

MISSLSSIPPI— Dr.  J.  M.  Taylor,  Corinth  ;  Dr.  R.  S.  Toombs,  Green- 
ville ;  Dr.  G.  W.  Trimble,  Grenada  ;  Dr.  W.  F.  Hyer,  Meridian  ;  Dr. 
O.  R.  Early,  Columbus. 

South  Carolina— Dr.  T.  Grange  Simons,  Charleston  ;  Dr.  H.  B. 
Horlbeck. 

Tennessee— Dr.  J.  D.  Plunket,  President  State  Board  of  Health  ;  Dr. 
G.  B.  Thornton,  Memphis  ;  Dr.  John  E.  Black,  President  Memphis 
Board  of  Health  ;  Hon.  R.  P.  Haddon,  Memphis. 

Texas— Dr.  Robert  Rutherford,  State  Health  Officer  ;  Dr.  L.  A.  Pires. 
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VISITIXG  GUESTS. 

Dr.  John  B.  Hamilton,  U.  S.  M.  H.  S.,  Surgeon  General  Marine  Hos- 
pital Service  ;  Dr.  Victor  M.  Vaughn,  Michigan  ;  Dr.  George  M.  Stern- 
berg, U.  S.  A.,  Baltimore,  Maryland  ;  Dr.  D.  M.  Burgess,  U.  S.  Sanitary 
Inspector,  Havana  ;  Dr.  T.  C.  VanBibber,  Baltimore,  Maryland. 

The  following  recommendation  for  permanent  officers  was  made  : 

For  President— Dr.  C.  P.  Wilkinson,  Louisiana. 

For  Vice-Presidents — Hon.  David  P.  Haddon,  Tennessee  ;  Dr.  T. 
Grange  Simons,  South  Carolina ;  Mr.  E.  Berkeley,  Georgia;  Dr.  William 
Bailey,  Kentucky  ;  Mr.  J.  C.  Clark,  Alabama  ;  Dr.  Robert  Rutherford, 
Texas  ;  Dr.  J.  Y.  Porter,  Florida  ;  Dr.  R.  F.  Gray,  North  Carolina  ;  Dr. 

B.  M.  Griffith,  Illinois  ;  Dr.  J.  M.  Taylor,  Mississippi. 
Secretaries — Dr.  J.   N.  McCormick,  Kentucky  ;  Mr.  J.  L.  Ludlow 

C.  E.,  North  Carolina  :  Dr.  J.  B.  Baird,  Georgia. 

It  will  be  seen  by  t\\& personnel  oi  \.\\q:  Convention  that  all 
the  professions  and  corporations  Avere  represented  that  came 
into  practical  contact  with  the  management  of  the  epidemic; 
that  railroad  officials,  upon  whom  devolved  so  many  and 
such  difficult  duties  in  connection  with  the  transportation 
of  the  sick  and  of  supplies  to  the  quarantined  sections,  as 
well  as  the  policing  of  the  trains ;  quarantine  officers,  who 
had  had  long  experience  in  the  so-called  yellow  fever  belt; 
civil  and  sanitary  engineers,  by  whose  judgment  systems 
of  sewerage  had  been  constructed;  chemists  and  bacteri- 
ologists, who  had  studied  the  minuter  items  of  causation, 
all  including  men  who  had  had  practical  experience  in 
dealing  with  the  scourge  of  yellow  fever,  thus  making 
this  body  one  of  great  practicality. 

It  is  only  necessary  to  give  the  practical  results  of  this 
Conference  as  they  were  formulated  after  a  deliberate  inter- 
change of  views. 

VIEWS     FORMUL.\TED     ON     THE     MANAGEMENT     OF     AN 

EPIDEMIC. 

Section  i.  During  the  prevalence  of  yellow  fever  epidemics  passen- 
gers and  freights  should  be  brought  from  infected  localities  only  under 
such  regulations  and  restrictions  as  maj^  be  established  by  the  State 
health  authorities  along  the  lines  of  the  roads  concerned. 
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(2)  The  regulations  and  restrictions  governing  railroad  transportation 
during  yellow  fever  epidemics  should  be  of  such  a  character  as  to  afford 
all  reasonable  guarantees  to  the  communities  in  danger  of  invasion  by 
the  disease,  but  should  not  be  more  onerous  than  the  circumstances 
warrant,  and  should  be  framed  with  due  consideration  of  the  extent 
and  character  of  the  danger  in  each  particular  case,  and  as  affected  by 
latitude  and  seasons  of  the  j^ear  and  other  qualifying  conditions. 

(3)  At  all  seasons  of  the  year,  and  under  all  circumstances,  the  simple 
passage  of  railroad  trains  should  be  allowed  without  obstruction,  even 
when  carrying  sick  refugees  from  infected  places  to  healthy  localities 
willing  to  receive  them. 

Sec.  2.  A  well  digested  quarantine  formula,  making  and  promulgating 
the  necessary  rules  and  regulations  for  enforcing  the  same,  should  be 
prepared,  ready  to  be  put  in  force  when  necessary  to  do  so,  at  all  points 
where  it  is  necessary  to  put  quarantine  in  force.  These  rules  should  be 
published  for  general  information,  to  enable  all  persons  to  comply  with 
the  same,  and  displayed  by  placard  in  every  depot. 

Sec.  3.  At  quarantine  stations  accommodations  should  be  provided 
for  caring  for  such  persons,  if  any,  as  may  be  detained  or  are  not  per- 
mitted to  pass  through  such  stations  while  in  transit  until  thej-  can  be 
disposed  of. 

Sec.  4.  Only  competent  physicians,  who  have  had  experience  with 
contagious  and  infectious  diseases,  should  be  made  inspectors  at  quar- 
antine stations,  whose  duty  it  shall  be  to  inspect  and  examine  the  con- 
dition of  passengers,  baggage  and  express  matter.  All  inspectors 
should  have  the  power  to  administer  oaths,  and  to  remove  from  the 
trains  and  detain  at  quarantine  stations  such  passengers,  baggage  or 
express  matter,  etc.,  as  may  be  found  necessary  to  prevent  the  intro- 
duction or  spread  of  infectious  or  contagious  diseases  of  any  kind. 

Sec.  5.  State  boards  of  health  should  be  the  powers  authorized  to  put 
quarantine  in  force.  They  should  determine  when,  where  and  for  what 
length  of  time  quarantines  should  be  maintained  ;  provide  the  means 
necessary  for  enforcing  the  same,  and  promulgate  rules  and  regulations 
for  conducting  quarantines.  Presidents  and  secretaries  of  State  boards 
should  be  required  to  visit  and  inspect  all  quarantine  stations  as 
often  as  practicable  during  the  existence  of  such  quarantines,  and  to 
make  public,  over  their  signatures  and  ofl&cial  positions,  the  general 
condition  of  the  public  health  at  the  points  where  quarantines  are 
established,  and  the  localities  affected  by  such  quarantines.  Local 
health  officers,  municipal  or  county  authorities  may  establish  quaran- 
tine regulations,  conferring  with  the  State  board,  if  deemed  necessary, 
for  co-operation.  The  regulations  for  governing  local  quarantines 
.should  not  be  in  conflict  with  the  rules  and  regulations  adopted  b}-  the 
State  boards  of  health  for  enforcing  quarantine  regulations. 

Sec.  6.  The  refuge  stations  as  at  present  operated  on  the  sea-coast  of 
the  United  States  are,  in  the  opinion  of  this  body,  of  infinite  service, 
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and  we  would  recommend  their  continuance  in  a  full  equipment  for  all 
requirements. 

Sec.  7.  When  any  suspicious  case  occurs,  the  nature  of  which  has 
not  or  cannot  be  determined  at  its  then  present  stage,  or  doubts  arise 
as  to  the  nature  of  the  case,  wise  precaution  demands  that  such  case  be 
immediately  isolated  from  contact  with  all  other  persons  until  medical 
science  has  diagnosticated  the  case  and  is  able  to  determine  the  nature 
of  it  bej'ond  doubt.  When  conclusions  are  reached  they  should  be 
made  public. 

Sec.  8.  Experience  has  proven  that,  bj'  proper  precautions,  closed 
cars  bearing  passengers  or  freight  may  be  run  through  infected  localities 
without  danger  of  infection. 

Sec.  9.  Railroad  agents  on  roads  under  quarantine  surveillance  at 
way  stations  should  be  required  to  refuse  to  sell  tickets  to  any  persons 
who  cannot  show  that  they  have  not  in  twelve  days  been  exposed  to  any 
source  of  infection,  and  conductors  should  be  required  by  law  to  refuse 
to  transport  passengers  from  way  stations  who  are  not  supplied  with 
tickets. 

Sec.  10.  Health  certificates  should  be  required  from  all  persons  when- 
ever yellow  fever  prevails  in  this  country.  They  should  be  issued  only 
by  the  health  official  in  charge  of  the  place,  under  official  seal,  or,  in 
the  absence  of  such  seal,  under  the  seal  of  the  municipal  or  county 
court  where  the  certificate  originates.  In  each  certificate  the  person 
to  whom  it  is  issued  should  be  so  described  as  to  admit  of  his  identi- 
fication, and  should  state  the  facts  of  the  case  fully  and  circum- 
stantiall}'.  And  to  such  certificates  full  credence  should  be  given  by 
all  health  authorities.  We  must  have  honesty  and  mutual  confidence 
amongst  those  charged  with  the  protection  of  the  public  health.  A  uni- 
form system  of  certificates  should  be  adopted  by  boards  of  health.  We 
would  recommend  the  following  form  : 

(Office  of  the  Board  of  Health.) 

(Date. ) 

Health  Certificate. 

Name   

Residence.--.  

How  long  in 

Destination 

Have  you  or  jour  baggage  been   exposed  to  yellow-fever  infection 

within  the  past  thirt)'  days  ? 

I  solemnly  swear  that  the  answer  to  the  above  question  is  true,  so 
help  me  God. 

[Seal.]  (Signed) 

(Name  of  applicant.) 
(Signed) (Official.) 
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The  following  resolution  was  appended  to  the  above  as  an 
expression  of  opinion  as  to  the  best  method  of  quarantine 
practice: 

Resolved,  That  this  Conference  indorse  the  Holt  quarantine  and  dis- 
infection system  as  at  present  operated  at  New  Orleans,  La.,  as  the  best 
one  known  for  the  prevention  of  the  introduction  of  yellow  fever  into 
the  ports  of  the  United  States,  and  recommend  its  uniform  adoption. 

[Note. — The  Holt  system,  as  referred  to  above,  has  been  adopted  at 
the  refuge  quarantine  stations  under  the  management  of  the  United 
States  Marine  Hospital  Service,  by  direction  af  Surgeon  General  John 
B.  Hamilton,  and  quite  recently  a  station  with  the  improvements,  which 
practice  has  suggested,  has  been  erected  at  the  port  of  Charleston, 
S.  C. ,  an  account  of  which  is  given  further  on.] 

What  Shall  be  Done  on  the  Occurrence  of  Yel- 
low Fever;  What  Immediate  Measures  of  Isolation 
are  Desirable?  was  answered  in  a  series  of  resolutions 
offered  b\'  Dr.  Jerome  Cochrane,  and  were  adopted  as  the 
sense  of  the  Conference: 

Resolved,  ist.  When  one  case,  or  a  few  cases,  of  yellow  fever  occur  in 
any  community,  it  does  not  follow  of  necessity  that  the  disease  must 
spread  and  become  epidemic.  On  the  contrary,  the  experience  of 
manj-  countries  through  long  periods  of  time  shows  conclusively  that  in 
the  majority  of  such  instances,  and  without  the  observance  of  any  special 
means  of  prophylaxis,  the  disease  fails  to  spread. 

2d.  When  one  case,  or  a  few  cases,  of  yellow  fever  occur  in  any 
community,  in  the  light  of  our  present  knowledge  of  the  habits  and 
modes  of  propagation  of  the  disease,  it  is  generally  possible,  by  the 
employment  of  the  proper  prophylactic  measures,  to  prevent  the  devel- 
opment of  an  epidemic. 

3d.  The  golden  rule  for  the  prevention  of  yellow  fever  is  non-inter- 
course— isolation — the  keeping  of  the  well  away  from  the  sick,  away 
from  infected  things,  and  very  especially  away  from  infected  localities. 

4th.  In  the  enforcement  of  this  golden  rule  of  non-intercourse,  two 
problems  present  themselves  for  solution,  [a)  To  keep  the  people  gen- 
erally from  coming  into  the  infected  houses  and  the  infected  localities  ; 
and  {b)  to  keep  doctors  and  nurses  and  other  attendants,  and  the  well 
members  of  sick  families,  from  visiting  and  mingling  with  people  out- 
side of  the  infected  houses  and  localities.     The  solution  of  the  first  of 
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these  problems  is  comparatively  easy.  The  solution  of  the  second  is 
sufficiently  difficult.     But  it  is  possible  to  solve  them  both. 

^th.  In  the  densely  settled  sections  of  cities  guards  ma}-  be  useful  for 
the  enforcement  of  non-intercourse.  The}'  are  much  less  needed  in 
sparsely  settled  towns.  In  villages  and  countrj'  neighborhoods,  as  a 
rule,  they  are  not  needed  at  all.  In  all  cases  every  intelligent  family 
should  be  able  to  take  care  of  itself — should  be  able  to  keep  all  of  its 
members  away  from  infected  houses  and  localities,  and  to  guard  its  own 
premises  from  invasion  by  dangerous  persons  and  things. 

6th.  Non-intercourse  may  be  practiced  in  the  very  centre  of  an  infected 
district  with  considerable  probability  of  escaping  the  fever.  Cloistered 
convents  and  prisons  in  infected  cities,  with  yellow  fever  raging  all 
around  them,  usually  escape  invasion  ;  and  there  are  numerous  instances 
on  record  in  which  private  families  in  the  midst  of  epidemics  have 
passed  the  ordeal  safely  by  the  vigorous  enforcement  of  non-intercourse. 

The  following  resolution  was  adopted  as  the  sense  of  the 
Conference  on 

THE  MEANS  OF  DISINFECTION  WHICH  SHOULD  BE  ADOPTED 
FOR  CHAMBERS  AND  DWELLINGS  WHERE  CASES  OF 
YELLOW   FEVER   HAVE   OCCURRED. 

Resolved,  That  this  Conference  recommend  that  all  approved  methods 
of  disinfection  by  means  of  personal  and  municipal  cleanliness,  by  ven- 
tilation, fumigation,  chemical  affusion,  destruction  by  fire  of  all  infected 
or  suspected  things  used  during  an  epidemic  of  yellow  fever  and  until 
the  danger  of  its  spread  shall  have  passed,  and  that  all  fomites  should 
be  disinfected  after  the  recovery  of  the  sick. 

We  recommend  as  a  basis  of  disinfection  the  processes  as  set  forth  by 
the  Committee  on  Disinfectants  of  the  American  Public  Health  Asso- 
ciation. 

DISINFECTION   OF   PERSONAL   BAGGAGE. 

Resolved,  That  the  best  form  of  disinfection  for  personal  baggage  is 
moist  heat. 

The  following  rules  for 

RAILROAD    QUARANTINE 

were  laid  down: 
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RULES   PREPARED  BY   THE  COMMITTEE  OX  RAILROAD  QUARANTINE. 

1.  Quarantine  should  not  be  made  against  any  place  until  it  is  offi- 
cially known  that  yellow  fever  or  other  infectious  or  contagious  disease 
exists  at  such  place. 

2.  Onl}-  competent  physicians  should  be  put  in  charge  of  quarantine 
stations,  and  only  thoroughly  qualified  persons  should  be  emploj-ed  as 
inspectors  on  railwa}'  trains. 

3.  Quarantine  stations  located  on  railroads  should  be  established  at 
convenient  points,  on  one  or  both  sides  of  a  town  or  station,  as  may  be 
deemed  necessary. 

4.  If  an  epidemic  of  yellow  fever  or  other  infectious  or  contagious 
disease  exist  at  a  town  or  station,  trains  carrying  passengers  or  freights 
should  be  required  to  pass  through  the  limits  of  such  towns  or  stations 
at  a  speed  of  not  less  than  ten  (10)  miles  per  hour,  without  stopping  at 
such  towns  or  stations,  but  should  stop  at  the  quarantine  station. 

5.  Passengers  to  or  from  such  infected  point  should  only  be  received 
or  delivered  at  the  quarantine  station,  under  the  supervision  of  the 
quarantine  officer  in  charge  of  the  station. 

6.  Railwa)'  tickets  maj-  be  sold  to  persons  leaving  an  infected  place 
to  any  point  willing  to  receive  them. 

7.  All  baggage  from  any  infected  point  should  be  properly  disinfected. 

8.  As  far  as  practicable  the  same  rules  proposed  for  railroads  should 
be  applied  to  vessels  of  every  kind,  stage  coaches,  or  other  means  of 
travel. 

9.  The  passage  of  railroad  trains  through  any  point  on  the  line  of 
road,  whether  infected  or  not,  should  not  be  prohibited  by  any  quaran- 
tine regulations.  The  conductors  of  passenger  trains  should  close  the 
windows  and  ventilators  and  lock  the  doors  of  cars  passing  through 
any  place  where  a  train  is  not  permitted  to  stop. 

ID.  All  freight  to  any  infected  place  should  be  delivered  either  at  the 
quarantine  station  or  the  nearest  railway  station  to  such  infected  point, 
where  it  can  be  properly  cared  for. 

11.  All  mail  matter  from  any  infected  place  should  be  properly  disin- 
fected by  the  United  States  Government.  And  mail  matter  intended 
for  infected  points  should  be  put  off  the  trains  at  the  quarantine  sta- 
tions. The  United  States  Government  should  instruct  postmasters  to 
receive  and  deliver  mails  at  such  quarantine  stations. 

12.  Railroads  and  express  companies  may  receive  for  transportation 
from  any  infected  place,  during  the  time  such  infection  exists,  any 
merchandise  or  traffic  consigned  to  places  willing  to  receive  it. 

13.  State  authorities  should  employ  competent  persons  on  passenger 
trains  as  inspectors  of  passengers,  baggage  and  express  matter  as  addi- 
tional precaution,  but  the  fact  of  inspectors  being  on  such  trains  should 
not   relieve  trains  carrying  passengers,  or  express  matter  or  baggage 
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from  stopping  at  quarantine  stations  for  such  inspection  as  the  officer 
in  charge  may  determine  to  be  necessary. 

14.  It  is  recommended  that  all  quarantines,  as  far  as  practicable,  should 
be  uniform  in  their  requirements  and  operations,  which  will  greatlv 
contribute  to  the  prevention  of  panics  and  tend  to  allay  unnecessarv 
excitement  and  fear  on  the  part  of  the  people. 

15.  The  form  of  health  certificate  adopted  b}-  the  Quarantine  Conven- 
tion held  at  Montgomery  March  5,  1889,  should  be  prepared  for  health 
officers  to  issue  to  such  persons  as  may  be  found  entitled  to  receive  the 
same.  A  copy  of  this  certificate  should  be  printed  with  these  rules  and 
conspicuously  posted  at  railway  stations. 

16.  It  is  the  desire  and  intention  of  health  authorities,  as  far  as  practi- 
cable, to  throw  every  safeguard  around  the  public  health  of  all  localities. 
Muncipal,  county  and  State  authorities  are  expected  to  co-operate  in 
every  possible  way  with  health  officers  located  in  towns,  villages  and 
cities,  and  in  charge  of  quarantine  stations,  to  enable  them  to  prevent 
the  introduction  or  spread  of  yellow  fever  or  other  infectious  or  conta- 
gious diseases. 

As  a  complement  to  the  above  rules  and  suggestions,  the 
Conference  adopted  the  plan  of  Interstate  Notifica- 
tion, as  fonnulated  by  the  Conference  of  State  Boards  of 
Health  at  a  meeting  in  Toronto,  October  6th,  1886,  with 
slight  modifications. 

interstate  notification  of  infectious  or  con- 
tagious DISEASES. 

WherE.\s,  It  is  necessary  for  the  protection  and  preservation  of  the 
public  health  that  prompt  information  should  be  given  of  the  existence 
of  cholera,  yellow  fever  or  small-pox  ;  be  it 

Resolved  i.  That  it  is  the  sense  of  the  National  Conference  of  State 
Boards  of  Health,  that  it  is  the  duty  of  each  State  and  Provincial  Board 
of  Health  within  whose  jurisdiction  any  of  said  diseases  may  occur,  to 
furnish  immediate  information  of  the  existence  of  such  disease  to  boards 
of  health  of  neighboring  States  and  Provinces,  and  to  local  boards  in 
such  States  as  have  no  central  board,  in  which  the  duty  of  notification 
shall  lie  upon  the  local  boards. 

2.  That  upon  the  prevalence  of  rumor  of  the  existence  of  pestilential 
disease  in  any  State  or  Province,  if  positive,  definite  information  thereon 
be  not  obtainable  from  the  proper  health   authorities,  this  Conference 
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holds  that  the  health  officials  of  another  State  are  justified  in  entering 
the  before-mentioned  State  or  Province  for  the  purpose  of  investigating 
and  establishing  the  truth  or  falsit}'  of  such  reports. 

J.  That  whenever  practicable,  the  investigations  undertaken  under 
the  preceding  section  shall  be  made  with  the  co-operation  of  the  State 
or  local  health  authorities. 

^.  That  any  case  which  presents  symptoms  leading  to  serious  sus- 
picion of  the  existence  of  one  of  the  aforenamed  diseases,  shall  be  treated 
as  suspicious,  and  reported  as  provided  for  in  cases  in  which  the  diag- 
nosis is  certain. 

5.  That  any  case  respecting  which  reputable  and  experienced  physi- 
cians disagree  as  to  whether  the  disease  is  or  is  not  pestilential,  shall 
be  reported  as  suspicious. 

6.  That  any  suspected  case  respecting  which  efforts  are  made  to  con- 
ceal its  existence,  full  history,  and  true  nature,  shall  be  deemed  sus- 
picious and  so  reported. 

7.  That  in  accordance  with  the  provisions  of  the  foregoing  resolutions, 
the  Boards  of  Health  of  the  United  States  and  Canada,  represented  at 
this  conference,  do  pledge  themselves  to  an  interchange  of  information 
as  herein  provided. 

The  following  resolutions,  explanaton'  of  the  above, 
were  adopted  by  the  International  Conference  of  State 
Boards  of  Health,  at  Wa.shing-ton,  September  8,  1887: 

Resolved,  That  the  conference  re-affirms  the  principles  contained  in 
the  resolutions  adopted  by  it  at  its  meeting  in  Toronto  in  1886. 

2d.  That  the  communicable  diseases  hereinafter  mentioned,  prevalent 
in  certain  areas,  or  which  tend  to  spread  along  certain  lines  of  travel, 
be  reported  to  all  State  and  provincial  boards  within  said  area  or  along 
said  line  of  communication. 

jflf.  That  in  the  instance  of  small-pox,  cholera,  yellow  fever  and 
typhoid  fever  reports  be  at  once  forwarded,  either  by  mail  or  telegraph, 
as  the  urgency  of  the  case  may  demand  ;  and,  further,  that  in  the 
instance  of  diphtheria,  scarlatina,  typhoid  fever,  anthrax  or  glanders, 
weekly  reports,  when  possible,  be  supplied,  in  which  shall  be  indicated, 
as  far  as  known,  the  places  implicated,  and  the  degree  of  prevalence. 

Such  was  the  substantial  result  of  the  Quarantine  Con- 
vention, which  the  delegation  from  the  State  at  large,  and 
from  the  North  Carolina  Board  of  Health  especially,  deem 
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of  importance  to  record.  The  Conference  was  remarkably 
earnest,  and  the  very  smallest  time  was  devoted  to  dis- 
cussing theories.  Indeed,  marked  impatience  was  mani- 
fested in  the  presentation  of  papers  which  were  ordinarily 
of  more  than  general  interest. 

SANITARV    ASSOCIATION    OROAXIZP:d. 

As  an  index  of  the  importance  attached  to  sanitary  mat- 
ters in  the  State,  a  call  was  made  for  a  Sanitary  Conven- 
tion, under  the  auspices  of  the  North  Carolina  Board  of 
Health,  which  was  responded  to  by  gentlemen  from  various 
portions  of  the  State. 

CALL    FOR    A    SANITARY    CONVENTION    TO    BE    HELD    IN 
RALEIGH    FEBRUARY    6TH,     1 889. 

The  interests  appertaining  to  the  public  health  are  of  such  increasing 
importance  that  its  demands  can  no  longer  go  unheeded  by  the  general 
public.  The  time  has  come  when  men  of  all  professions,  who  have 
given  the  subjects  of  public  and  private  sanitation  an}-  consideration, 
should  assemble  to  interchange  views,  and  begin  in  earnest  the  studv 
of  the  living  questions  which  concern  health}-  homes  and  healthy  towns. 

1.  Many  towns  in   the  State  have  reached  a  condition  of  progress 
.  which  have  brought  them  face  to  face  with  the  problems  of  sewerage 

and  water  supply,  involving  vast  sums  of  money  and  the  future  health 
of  unborn  thousands. 

2.  Our  State  has  numerous  locations,  the  merits  of  which  are  attract- 
ing the  attention  of  physicians  and  invalids  in  many  States  North  and 
West,  and  these  must  be  studied  by  us  with  definite  purpose  and  con- 
certed eifort,  that  we  may  present  the  public  with  authoritative  state- 
ments as  to  the  actual  condition  of  our  unoccupied  sanitaria. 

3.  The  questions  involved  by  the  appearance  now  and  then  of  pesti- 
lential diseases  in  States  so  intimately  boinid  to  us  by  railroad  com- 
munication that  their  cause  is  our  cause  in  a  philanthropic  as  well  as  a 
business  sense,  that  we  must  study  them  and  discuss  them  in  order  to 
disarm  these  epidemics  of  their  greatest  dangers,  and  to  quell  the  panics 
that  do  more  harm,  if  possible,  thnn  the  pestilence. 

4.  The  interests  of  the  public  health  of  the  State,  while  of  necessity, 
at  this  stage  of  its  development,  intrusted  to  the  medical  profession, 
must  be  dependent  for  its  vitality  upon  the  interest  the  general  public 
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takes  in  it,  for  it  is  the  cause  of  the  people.  A  convention,  therefore, 
of  the  representatives  of  the  people,  officials  cognizant  of  the  defects  of 
the  sanitation  of  our  houses  and  towns  and  institutions,  and  private 
citizens  who  have  been  studying  with  interest,  and  practicing  with  all 
the  lights  they  have,  the  minutiae  of  health  laws,  is  a  potent  way  of 
disseminating  information  and  of  studying  our  defects  and  the  ways  to 
remedy  them. 

For  these  and  many  other  considerations,  we,  the  undersigned,  deem 
it  appropriate  to  call  a  Sanitary  Convention,  to  meet  in  Raleigh  on 
Wednesday,  the  6th  day  of  February,  1889,  asking  that  a  good  attend- 
ance may  be  had  of  county  superintendents  of  health  and  other  offi- 
cials intrusted  with  the  supervision  of  the  public  health,  and  of  farmers, 
lawyers,  doctors,  ministers,  civil  and  mining  engineers,  mayors  of 
towns,  chairmen  and  members  of  the  boards  of  county  commissioners, 
superintendents  of  asylums  for  the  insane  and  indigent,  officers  in 
charge  of  hospitals  and  penitentiaries,  school-teachers,  railroad  offi- 
cials, and  every  citizen  interested  in  the  present  and  future  health  of 
our  communities  and  homes. 

After  organization  the  following  topics  will  be  presented  : 
' '  How   can    we    best   secure    economical    disposal    of    refuse    in    our 
towns?" 

"  The  prospects  of  the  future  water  supply  in  our  larger  towns." 
"Some  of  the  facts  concerning  the  sanitaria  in  our  State." 
"  What  is  being  done  towards  providing  healthful  school-houses  in 
the  smaller  towns  and  the  country  ?" 

"  How  can  we  establish  a  Bureau  of  Vital  Statistics,  that  we  may  put 
on  record,  for  our  guidance  and  information,  the  destiny  of  the  popula- 
tion as  regards  births,  diseases,  deaths,  and  the  history  of  epidemics 
dangerous  to  the  public  health?" 

"  Our  inland  and  maritime  quarantine." 

"  What  is  needed  to  sustain  the  effijrts  of  the  North  Carolina  Board 
of  Health?" 

The  undersigned  unite  in  the  above  call,  fully  appreciating  the  great 
benefits  which  may  result  to  the  health  of  the  people  by  a  full  exchange 
of  thought,  and  earnestly  bespeak  a  full  representation. 

Hon.  John  J.  Fowi,er,  Mayor  of  Wilmington. 

Julian  M.  Baker,  M.  D.,  Superintendent  of  Health,  Edgecombe 
County. 

Thomas  F.  Wood,  M.  D.,  Secretary  N.  C.  Board  of  Health,  Wilming- 
ton. 

R.  N.  WiixiAMs,  Esq.,  Chairman  of  County  Commissioners,  Edge- 
combe County. 

Hon.  William  E.  FouNrAiK,   Mavor  of  Tarboro. 
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George  Gillett  Thomas.  M.  D.,  Member  of  Quarantine  Board, 
Cape  Fear  River. 

W.  G.  Curtis.  M.  D.  ,  Quarantine  Physician,  Southport. 

J.  W.  Jones,  M.  D..  President  N.  C.  Board  of  Health. 

H.  T.  Bahnsox,  M.  D.,  Salem,  Member  of  N.  C.  Board  of  Health. 

J.  H.  Tucker,  M.  D.,  Henderson,  Member  of  N.  C.  Board  of  Health. 

J.  Iv.  Ludlow,  C.  E.,  Winston,  Member  of  N.  C.  Board  of  Health. 

Hon.  Charles  Beaufort,  Mayor  of  Winston. 

E.  B.  Borden,  Esq.,  Chairman  of  County  Commissioners,  Wayne 
County. 

J.  C.  Chase,  C.  E.,  Superintendent  Clarendon  Water-works  Company, 
Wilmington,  N.  C. 

Hon.  J.  E.  Peterson,  Mayor  of  Goldsboro. 

Thomas  Hill,  M.  D.,  Coroner  of  Wayne  County. 

Prof  F.  P.  Venable,  University  of  North  Carolina. 

Prof  W.  J.  Martin,  Davidson  College 

Hon.  E.  B.  Neave,  Mayor  of  Salisbury. 

T.  J.  Sumner,  Esq.,  Chairman  of  County  Commissioners,  Rowan 
County. 

J.  J.   SUMMERELL,  M.  D.,  Superintendent  of  Health,  Rowan  County. 

W.  T.  EnneTT,  M.  D.,  Superintendent  of  Health,  Pender  County, 
and  President  N.  C.  Medical  Society. 

H.  B.  Battle,  Ph.  D.,  Director  N.  C.  Agricultural  Experiment  Sta- 
tion, Raleigh. 

John  McDonald,  M.  D.,  Member  X.  C.  Board  of  Health. 

Hon.  A.  A.  Thompson,  Mayor  of  Raleigh. 

Richard  H.  Lewis,  M.  D.",  Member  N.  C.  Board  of  Health. 

James  McKee,  M.  D.,  Superintendent  of  Health,  Wake  County. 

W.  P.  Beall,  M.  D.,  Greensboro. 

Prof  W.  G.  -SiMMMONS,  Wake  Forest. 

Fletcher  R.  H.arriss,  M.  D.,  Superintendent  Health,  Vance  County. 

W.  G.  Freeman,  M.  D.,  Murfreesboro. 

Hon.  Thos.  W.  Goodrich,  Mayor  of  Henderson. 

And  many  others. 

Although  not  a  large  assemblage,  it  represented  many 
counties  and  cities,  nearly  every  prominent  institution  uf 
learning,  and  gave  a  larger  interest  to  the  problems  of  .sanita- 
tion than  ever  before  in  this  State  ;  and  the  paper  con- 
tributed on  '''The  Public  Water  Supply  of  Towns  and 
Cities  in  North  Carolina^  by  Dr.  H.  T.  Bahnson,  of 
Salem  ;  another  on  '■'Inland  Quarantine^"'  by  Dr.  George 
G.  Thomas,  of  Wilmington  ;  another  on  ""Maritime  Qv.ar- 
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antine^''''  by  Dr.  W.  G.  Curtis,  of  Southport ;  another  on 
"  The  Necessity  of  State  Intervention  to  Prevent  the  Adul- 
teration of  Food ^^^  by  Prof.  F.  P.  Venable,  University  of 
North  Carolina;  another  on  ^^ Hozu  Can  We  Best  Secure 
Economical  Disposal  of  Refuse  in  Our  Toivns?''  by  Mr. 
J.  L.  Ludlow,  C.  E.,  Winston;  another  on  '''•  The  Duties 
and  Responsibilities  of  County  Superintendents  of  Health^'*'' 
by  J.  H.  Tucker,  M.  D. ;  another  on  '''•Some  Gains  from 
Sanitations'^''  by.  J.  W.  Jones,  M.  D. ;  another  on  ''^  The 
Sewerage  of  Cities  and  Toiuns^'''  by  Mr.  J.  L.  Ludlow, 
C.  E. ;  another  on  ' '  Hozv  Can  We  Best  Secure  Economical 
Disposal  of  Refuse  atid  Garbage  in  Our  Towns  .^  "  "  Some 
Remarks  on  Garbage  Furnaces  in  Use^^''  by  Thomas  F. 
Wood,  M.  D. ,  Wilmington,  fairly  represented  the  leading 
topics,  which  are  pressing  themselves  upon  the  thoughtful 
people  of  the  State. 

OF    THE   MEETIN(;S    OF    THE    vSTATE    BOARD    OF    HEALTH. 

Owing  to  the  considerable  expense  attending  the  meet- 
ings of  the  Board  few  are  held,  most  of  the  details  of  work 
being  carried  on  by  correspondence. 

The  first  meeting  of  the  biennium  was  held  in  Raleigh, 
at  the  time  and  place  of  meeting  of  the  North  Carolina 
Sanitary  Association. 

His  Excellency  the  Governor  of  North  Carolina  made 
the  following  appointments: 

Dr.  J.  H.  Tucker,  of  Henderson  ;  Mr.  J.  L.  Ludlow, 
C.  E.,  of  Winston;  Prof.  F.  P.  Venable,  Ph.  D.,  F.  C.  S., 
University  of  North  Carolina,  each  to  serve  two  years. 

A  second  meeting  of  the  year  1889  was  held  at  the  time 
and  place  of  meeting  of  the  Thirty-Sixth  Annual  Session 
of  the  INIedical  Society  of  North  Carolina,  at  Elizabeth 
City,  on  i6th  to  i8th  days  of  April.  According  to  the 
custom,  the  Medical  Society  of  the  State  gives  one  session 
to  a  conjoint  conference  with  the  State  Board  of  Health. 
As  the  latter  proceeds  from  the  former,  with  the  exception 
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of  the  three  appointees  of  the  Governor  of  the  State,  these 
bodies  have  a  commnnity  of  interest,  and  act  as  mutual 
auxiliaries.  The  following-  notes  give  a  synopsis  of  the 
proceedings  of  this  session: 

CONJOINT  SESSION   WITH   THE   NORTH    CAROLINA   BOARD   OF   HEALTH. 

The  Medical  Society  of  North  Carolina  aud  the  State  Board  of  Health 
weut  into  conjoint  session. 

Dr.  J.  W.  Jones,  President  of  the  Board  of  Health,  presided. 

Owing  to  the  disastrous  storm,  which  washed  out  the  railroads  leading 
into  Elizabeth  City,  only  two  members  of  the  Board  succeeded  in  reach- 
ing the  place  of  meeting  before  the  interruption  of  travel.  Present, 
Dr.  J.  W.  Jones,  President  of  the  Board  of  Health,  and  Dr.  Thomas  F. 
Wood,  Secretary.  Subsequently,  Dr.  Richard  H.  Lewis  and  Dr.  Henry  T. 
Bahnson  arrived,  but  too  late  for  the  meeting,  by  reason  of  the  unprece- 
dented rain  storm.  The  conjoint  meeting  was  called  to  order  at  3:30 
o'clock.  Dr.  Jones,  President  of  the  Board,  in  the  Chair. 

The  Secretary  of  the  Board  recited  the  work  which  had  been  carried 
on  during  the  last  year,  as  set  forth  in  the  second  Biennial  Report  pub- 
lished by  the  General  Assembh'.  Owing  to  delays  of  transportation  the 
reports  which  had  been  forwarded  from  the  Secretary's  office  had  not 
been  received  for  distribution. 

The  most  important  matter  now  before  the  Board  was  the  preparation 
against  an  expected  recurrence  of  yellow  fever  in  Florida. 

Two  members  of  the  Board,  Mr.  J.  L.  Ludlow  and  the  vSecretary, 
attended  the  Quarantine  Conference  at  Montgomery,  Alabama,  in  March. 
The  meeting  was  an  exceedingly  practical  one.  The  question  formu- 
lated for  consideration  was,  "  What  would  we  do  ?  "  in  such  and  such  a 
case,  showing  decided  impatience  with  theories. 

We  believe  that  firm  adherence  to,  and  a  prompt  execution  of,  the 
propositions  agreed  to,  will  be  the  working  basis  of  the  management  of 
epidemics  for  the  coming  season.  The  determination  to  report  promptly 
the  first  cases  of  yelloiv  fever,  so  that  each  Board  of  Health  in  the  coun- 
try would  be  apprised  of  the  earliest  danger,  was  made  a  prominent 
feature,  and  if  adhered  to,  as  I  believe  it  will  be,  we  may  expect  to  be 
able  to  allay  panic,  which  was  so  harmful  to  business  last  fall. 

The  State  Board  have  determined  to  keep  in  operation  the  resolution 
of  last  year,  viz.:  not  to  allow  the  colonization  of  refugees  from  towns 
infected  with  yellow  fever,  until  arrangements  could  be  made  to  main- 
tain a  strict  quarantine  guard  during  the  period  of  detention. 

Necessary  preparations  are  being  made  to  maintain  a  station  of  obser- 
vation on  the  west  side  of  the  Cape  Fear  River  should  yellow  fever  show 
itself  in  the  South,  and  the  railroad  authorities  of  the  .\tlantic  Coast 
Line  have  given  every   assurance   of   heart}'   co-operation.      With  the 
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small  meaus  at  the  command  of  the  Board  no  quarantine  worth  men- 
tioning could  be  kept  up  but  with  the  assistance  of  railroad  authorities, 
and  they  have  made  the  inland  quarantine  a  common  cause  with  the 
Board,  thereby  assuring  the  least  detention  to  travel  and  as  little  dis- 
comfort as  possible. 

I  report,  with  regret,  that  the  last  General  Assembly  refused  to  appro- 
priate |5,ooo  asked  to  make  the  Cape  Fear  river  quarantine  effective. 
This  throws  a  great  burden  upon  the  Quarantine  Board,  and  puts  a  large 
burden  upon  commerce  in  the  way  of  delays  and  extra  expenses  in  loading 
at  a  distance  of  twenty-five  miles  from  Wilmington.  With  the  small 
concessions  made  by  the  General  Assembly  of  fees  and  the  sale  of  a 
small  tract  of  land,  the  Board  will  have  to  struggle  to  maintain  an 
acceptable  maritime  quarantine.  Such  parsimonious  treatment  of  the 
public  interests  is  but  one  of  a  long  list  of  barren  legislative  action 
which  keeps  our  State  behind  in  the  race  of  progress. 

The  Secretary  suggested  that,  in  order  to  determine  the  present  status 
of  County  Boards  of  Health  and  ascertain  their  difficulties,  that  he  would 
call  upon  each  county  to  hear  verbal  reports. 

The  Conference  assumed  a  conversational  enquiry.  The  facts  elicited 
are  about  as  follows  : 

1.  In  counties  where  there  are  towns  of  a  considerable  size  the  interest 
in  sanitary  matters  is  greatest  and  is  increasing. 

2.  In  towns  and  counties  where  the  medical  profession  is  in  harmony, 
much  influence  has  been  used  to  establish  sanitary  work.  Where  the 
medical  profession  was  divided  no  interest  was  manifested,  and  this  is 
necessarily  so,  because  sanitary  work  is  a  cause  involving  not  only  the 
entire  medical  profession,  but  the  people  at  large,  and  the  work  of  one 
man  or  two  could  be  little  felt. 

3.  No  efforts  had  been  made  to  draw  the  people  out  in  sanitary  meet- 
ings in  the  majority  of  counties,  but  it  was  evident  that  the  people  were 
awaking  to  the  necessity  of  concerted  action  in  matters  appertaining 
to  the  public  health. 

4.  Raleigh,  Wilmington,  Fayetteville,  Charlotte,  Goldsboro,  Asheville 
and  Salisbury  had  put  forth  earnest  efforts  to  secure  more  accurate  vital 
statistics,  and  there  was  no  difficulty  in  getting  active  co-operation 
between  the  profession  and  the  county  authorities. 

5.  One  of  the  towns  reporting  had  been  sending  utterly  unreliable 
statistics,  and  as  a  rule  all  had  been  over-estimating  the  population. 

6.  Most  of  the  counties  represented  were  impressed  with  the  necessity 
of  having  a  County  Board  of  Health,  and  promises  were  made  of  renewed 
efforts  to  establish  them. 

At  a  subsequent  session  a  ballot  was  had  for  the  election 
of  two  members  to  succeed  Dr.  J.  W.  Jones,  of  Tarboro, 
and  Dr.   John  McDonald,    of  Washington,  which  resulted 
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in  the  election  of  Dr.  J .  A.    Hodges,   of  Fayetteville,  and 
Dr.  Julian  ]\I.  Baker,  of  Tarboro. 

INSPECTION    OF    THE    MORGANTON    ASYLUM. 

During  the  month  of  October  two  members  of  the  Board 
made  a  tour  of  sanitary  inspection  to  the  Western  Insane 
Asylum,  viz. :  Dr.  Henry  T.  Bahnson  and  ]\Ir.  J.  L.  Lud- 
low. 

During  the  month  of  August,  by  invitation  of  the 
Teachers'  Assembly,  Dr.  J.  A,  Hodges  was  invited  to 
address  the  Assembly. 

Dr.  J.  W.  Jones'  term  as  a  member,  and  as  President  of 
the  Board,  having  expired,  it  became  necessar}-  to  elect  a 
presiding  officer,  which  was  done  by  correspondence,  result- 
ing in  the  election  of  Dr.  Henry  T.  Bahnson,  of  Salem, 
for  President. 

The  next  general  meeting  of  the  Board  took  place  at 
Oxford,  28th  May.  Present,  Dr.  H.  T.  Bahnson,  Presi- 
dent; Dr.  J.  H.  Tucker,  Prof.  F.  P.  Venable,  Dr.  J.  A. 
Hodges,  Dr.  J.  M.  Baker,  Dr.  Richard  H.  Lewis,  Dr. 
Thomas  F.  Wood. 

CONJOINT   SESSION   WITH   THE    MEDICAL   SOCIETY   AT   OXFORD. 

The  conjoint  session  was  called  to  order  by  the  President,  who  said 
he  had  prepared  no  set  address,  but  wished  on  behalf  of  the  Board  of 
Health  to  state  a  few  matters  of  moment  to  the  vSociety,  and  more  par- 
ticularly to  the  Board. 

We  come  before  the  Society  in  a  measure  as  beggars.  Each  member 
of  the  Society,  from  the  fact  that  the  Board  is  a  creature  of  its  making 
from  its  very  infancy,  must  take  more  or  less  interest  in  the  affairs  of 
the  Board.  Without  the  co-operation  of  the  Society,  and  especiallj-  the 
individual  members,  the  Board  of  Health,  according  to  the  present  leg- 
islation, is  practically  powerless.  We  are  merely  advisory,  not  execu- 
tive.    Our  powers  are  limited,  and  our  appropriations  still  more  limited. 

To  properly  reach  the  laity  throughout  the  State,  on  whom  our  effi- 
ciency entirely  depends,  we  must  look  to  the  Society  for  aid  and  support. 
He  wished  to  speak  of  two  points  in  that  connection  : 

First.  The  absolute  necessity  of  more  efficient  means  of  collecting  the 
nature  of  prevalent  diseases,  vital  statistics,  etc.,  throughout  the  differ- 
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ent  counties  in  the  vState,  and  particularly  the  larger  towns  and  cities. 
Many  counties  are  entirely  without  Boards  of  Health.  Many  of  the 
towns  and  cities  of  the  State,  from  two  to  five,  and  even  ten  thousand 
population,  have  no  system  of  vital  statistics.  It  is  of  paramount 
importance  in  this  day  and  time,  when  we  are  seeking  the  immigration 
of  the  better  class  of  natives,  inhabitants  of  less  salubrious,  less  genial 
States,  that  correct  ideas  of  the  sanitary  conditions  of  our  various  towns 
be  properly  tabulated  and  disseminated  for  the  information  of  those 
who  would  come  among  us.  To  do  this  we  must  look  for  individuals  to 
stir  up  the  authorities  of  the  towns  to  secure  statistics,  especially  of 
deaths.  There  is  not  a  physician  representing  any  town  who  has  not 
some  amount  of  influence,  and  he  thought  they  could  use  this  to  bring 
about  this  much  desired  reform.  He  asked  the  aid  of  members  of 
the  Society  in  collecting  this  greatly  desired  and  needed  information. 

Second.  The  importance  of  bringing  before  the  public  the  fact  that 
we  have  a  Board  of  Health,  even  though  only  advisory. 

Everv  member  of  the  Society  is  indirectly  a  member  of  the  Board, 
and  therefore  the  appeal  comes  home  to  each  one.  Throughout  our 
State  there  is  a  tendency  at  present  to  build  large  private  and  public 
edifices  of  various  kinds.  The  Board  of  Health  has  been  applied  to  in 
relation,  he  was  happy  to  sa}-,  to  the  building  of  one  educational  insti- 
tution, to  inspect  and  commend  or  condemn,  as  may  be,  the  plans  of 
that  building  from  a  sanitary  standpoint.  He  alluded  to  the  new 
Trinitv  College  to  be  erected  in  Durham.  The  importance,  from  a 
financial  standpoint,  to  the  institution,  of  such  an  indorsement  on  the 
part  of  the  Board  of  Health,  cannot  easily  be  calculated.  The  state- 
ment in  the  prospectus  of  catalogues  that  the  plans  are  indorsed  b}'  a 
recognized  body  of  sanitarians  cannot  fail  to  yield  a  most  remunerative 
return  for  the  little  trouble  that  is  expended  in  securing  the  services  of 
the  Board. 

Another  institution  about  to  be  built  has  likewise  applied.  He  would 
urge  the  aid  of  members  of  the  Society,  so  far  as  it  lay  in  their  power, 
to  induce  people  building  private  residences,  and  more  especiallj- 
schools,  etc.,  to  have  them  built  under  the  supervision  of  themselves, 
or  that  the  willingness  of  the  State  Board  of  Health  to  give  their  services 
be  made  knowh  to  them.  The  idea  he  wished  to  emphasize  on  this 
occasion  was  to  make  the  Board  something  more  than  a  mere  figure- 
head in  the  eyes  of  other  States,  and  even  in  our  own.  It  must  be 
brought  prominently  into  notice,  and  this  is  the  only  way  we  have  of 
doing  so. 

Dr.  O'Hagan  thoug-ht  the  ideas  of  Dr.  Bahnson  of  the  highest  impor- 
tance to  the  whole  State,  not  only  from  a  sanitary  standpoint  of  view, 
but  also  financially.  From  all  portions  of  the  United  States,  and 
especially  from  the  North,  constant  inquiries  are  made  by  persons  wish- 
ing to  come  to  this  section  as  to  the  healthfulness  of  the  State.  While 
we  can  boast  of  an  excellent    climate,  we   are,    nevertheless,    unable  to 
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give  that  accurate  information  that  inquirers  demand,  and  yet,  by  a 
simple  act  of  legislation,  it  would  be  possible  to  meet  this  requirement. 
He  thought  the  very  first  step  was  to  have  a  law  passed  requiring  the 
registration  of  marriages,  births  and  deaths.  By  this  means  we  could 
arrive  at  a  pretty  correct  idea  of  the  health  of  the  State.  We  could 
also  find  out  the  preventable  causes  of  disease  and  apply  the  proper 
preventive  measures.  He  was  glad  to  know  that  the  Board  was 
willing  and  empowered  to  give  their  aid  in  the  proper  construction  of 
private  and  public  buildings,  but  regarded  the  securing  of  some  legis- 
lation of  the  first  importance.  In  all  countries  claiming  any  preten- 
tions to  civilization  you  find  these  laws.  In  almost  every  State  there 
has  been  an  effort  to  obstruct  all  such  legislation.  There  is  no  reason 
svhy  that  should  be,  and  combined  effort  on  our  part  would  be  produc- 
tive of  much  good.  He  thought  it  would  be  possible  to  drive  into  the 
heads  of  those  who  will  represent  us  in  the  next  Legislature  the 
importance  of  this  thing.  Let  us  call  to  their  attention  the  financial 
benefits  that  would  result.  Remind  them  that  the  first  question  of  an 
expectant  immigrant  is  as  to  the  health,  water  and  sanitary  precautions. 
The  legislation  will  be  the  easier  because  we  are  not  asking  for  money. 
He  asks  the  opinions  of  the  Secretar3'. 

The  Secretary  of  the  Board,  Dr.  Thomas  F.  Wood,  then  made  a  report 
of  the  work  and  progress  of  the  Board,  the  report  being  mainly  in  the 
form  of  statistical  tables.  He  was  gratified  at  the  growth  of  the  Board, 
which  is  now  recognized  by  all  the  Boards  of  Health  of  all  the  States  and 
larger  cities  in  the  Union.  This  is  evidenced  by  the  rapidly  increasing 
library  of  the  very  valuable  reports  sent  out  by  the  different  State  and 
municipal  Boards  of  Health.  The  time  has  come  when  we  may  expect 
more  and  more  fruits. 

As  regards  the  matter  of  vital  statistics,  he  believed  that  Wilmington, 
Raleigh,  Asheville,  Charlotte,  and  other  cities,  make  as  accurate  reports 
as  their  imperfect  laws  allow.  In  some  of  these  towns  the  municipal 
laws  require  that  the  undertaker  and  the  cemetery  authorities  must 
have  a  certificate  of  death  before  burial.  An  argument  for  the  enact- 
ment of  such  a  law  is  that  an  application  for  burial  permit  without  a 
certificate  would  raise  a  suspicion  of  death  by  foul  means. 

He  attributed  to  the  publication  of  the  Bullelin  the  satisfactory 
growth  of  the  Board,  saying  there  is  nothing  like  printer's  ink  to  inform 
the  public  of  what  we  are  doing,  and  the  I?oard  has  used  it  lavishly. 
These  tables  will  be  printed  and  put  in  the  hands  of  all  the  members, 
and  they  will  see  how  the  Board  has  induced,  to  use  a  mild  term, 
the  county  authorities  to  improve  the  condition  of  public  buildings. 

He  called  attention  to  the  prompt  remedy  the  Board  offers  in  time  of 
the  incursion  of  such  diseases,  as  yellow  fever,  cholera  or  small-pox. 
The  State  has  placed  a  contingent  fund  of  $2,500  at  the  disposal  of  the 
Board  for  such   an  emergenc}-.     In  case  of  the  appearance  such  a  dis- 
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ease  the  Superiutendent  of  Health  would  report  at  once  to  the  State 
Board  of  Health,  who  would  send  a  committee  and  such  assistance  as 
was  needed  to  stamp  out  the  disease. 

He  mentioned  the  occurrence  of  glanders  among  horses  in  Wilming- 
ton about  a  year  ago,  when  the  State  Board  succeeded  in  blotting  out 
the  disease  in  two  months.  It  is  a  disease  not  only  destructive  to 
animal  life,  but  is  also  communicable  to  man,  therefore  it  fell  within 
the  province  of  the  Board  of  Health.  The  Agricultural  Department 
had  no  provision  for  the  arrest  of  glanders — a  very  surprising  fact. 
The  law  of  the  State  requires  that  animals  so  suffering  shall  be 
destroyed,  but  does  not  place  the  duty  of  determining  the  disease  on  any- 
one. We  had  no  expert  to  diagnose  the  disease,  so  it  devolved  upon  the 
Board  to  employ  an  expert. 

He  hoped  the  profession  of  the  State  would  be  interested  not  only  to 
do  what  might  be  asked  of  them,  but  that  they  would  study  the  matter 
so  as  to  be  able  to  instruct  members  of  the  Legislature  as  to  what  the 
the  Board  is  doing  and  what  we  want.  There  are  practical  matters  con- 
stantly arising,  such  as  the  healthfulness  of  drinking  water.  To  make 
this  plain,  Prof.  Venable  has  been  studying  the  matter,  and  will  read  a 
paper  giving  the  results  of  his  researches. 

Some  months  since  the  Board  received  information  of  the  appear- 
ance of  cerebro-spinal  meningitis  in  La  Grange  among  the  students  in 
a  boy's  school.  This  county  is  without  a  Board  of  Health,  but  the 
State  Board  secured  the  aid  of  the  local  physician.  Dr.  Hadley,  who  had 
consented  to  make  investigations  in  regard  to  the  water  supply  and 
other  hygienic  conditions. 

Dr.  Hadley  being  present,  stated  he  had  received  a  day  or  two  ago  the 
returns  of  the  chemist  of  the  Agricultural  Experiment  Station  who 
examined  the  water,  but  he  is  not  3'et  ready  to  report. 

The  report  of  Dr.  Hadley' s  inspection  revealed  no  local 
cause  for  cerebro-spinal  meningitis,  but  will  be  inserted  in 
another  part  of  this  report  to  show  the  effort  made  to  dis- 
cover the  cause  of  sickness,  which,  luay  be  added  here,  was 
conducted  in  the  interest  of  the  proprietor  of  the  school  as 
well  as  that  of  the  general  public. 

Prof.  F.  P.  Venable  presented  a  paper  on  ^^  Sanitary 
Aua/ysis  of  IVa/er,^^  which  is  given  in  full  elsewhere  in 
this  report. 
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EPIDEMICS. 

During  1889  none  of  the  pestilential  diseases  invaded 
the  State  to  become  epidemic,  and,  in  fact,  not  a  case  of 
small-pox  was  reported  during  that  peHod.  Cholera, 
which  had  been  predicted  so  confidently  by  those  who  had 
studied  the  course  of  its  previous  invasions,  was  not  intro- 
duced into  the  country,  and  only  one  case  of  what  was 
probably  a  sporadic  case  of  cholera  was  reported,  from 
Orange  County.  As  the  disease  stopped  there,  we  must 
hope  that  it  was  not  really  a  case  dangerous  to  the  public 
health.  Late  in  December  there  came  mutterings  of  the 
far-off  approach  of  La  Grippe,  and  while  some  of  us  jeered 
at  the  facility  with  wdiich  everyone  fell  into  the  fashion  of 
the  hour  even  about  an  epidemic,  in  only  a  few  months 
there  were  few  persons  in  the  State  who  did  not  have  in 
their  own  experience  some  knowledge  of  it. 

EPIDEMIC   OF    INFLUENZA:    "  LA  GRIPPE." 

The  pandemic  of  influenza,  or  "grippe,"  as  it  was  first 
named  in  Russia,  was  without  parallel  in  the  history  of 
the  world.  This  disease,  with  more  or  less  variation  in  its 
general  characters,  was  one  of  the  earliest  known  epidemic 
affections.  As  far  back  as  1239  it  was  noted,  and  there  were 
many  recurrences  of  it  in  the  fourteenth  century.  Full 
particulars  were  written  of  the  disease  in  1580  by  Mercatus, 
picturing  the  catarrhal  symptoms,  pains  in  the  head  and 
back,  limbs,  and  about  the  false  ribs,  surely  identifying  it 
with  what  we  have  learned  later.  In  1658  a  notable  epi- 
demic occurred  in  England,  which  was  described  by  WiLLiS. 
Many  aged,  infirm  and  delicate  persons  were  cut  off"  by  it. 
In  1675  there  was  another  almost  universal  continental 
visitation  of  the  disease,  reaching  England  in  1676,  and  it 
is  well  to  note  that  the  slowness  of  its  transference  across 


28  NORTH    CAROLINA    BOARD    OF    HEALTH. 

the  English  Channel  denotes  the  difference  in  the  facilities 
then  as  compared  with  the  present.  In  1729  and  1730 
there  was  another  notable  epidemic,  appearing  after  severe 
and  changeable  weather  at  the  beginning  of  1729,  and 
traversing  the  whole  of  Europe  during  the  summer,  autumn 
and  the  commencement  of  winter.  It  varied  its  general 
characters  in  different  countries  and  different  seasons. 
(COPELAND.)  It  was  frequently  not  ushered  in  with  chills 
or  rigors,  but  by  lassitude,  depression,  headache,  pains  in 
the  loins  and  limbs,  oppression  at  the  chest,  anxiety  or 
pain  in  the  epigastrium,  coryza,  severe  cough,  sore  throat 
and  heat  of  skin,  the  pulse  being  quick  and  irregular. 
Swellings  of  the  parotids  or  of  the  tonsils  were  not  infre- 
quent, and  the  pulse  was  often  remarkably  small  and  weak. 
In  other  cases  horripilations,  vertigo,  and  rigors  ushered 
in  the  disease,  which  sometimes  assumed  a  severe  charac- 
ter, delirium  frequently  supervening.  When  the  complaint 
was  simple  it  often  terminated  from  the  fourth  to  the 
seventh  day  by  epistaxis,  or  by  a  slight  expectoration  of 
blood,  or  by  the  haemorrhoidal  or  menstrual  flux.  In  the 
more  complicated  cases,  congestion  of  the  brain  or  lungs, 
and  dropsy  of  the  chest  frequently  occurred,  chronic  bron- 
chitis, consumption,  and  various  other  diseases  appearing 
as  sequelae.  It  was  most  dangerous  to  the  aged,  and  to 
those  who  had  previous  disorder  of  the  respiratory  organs. 
Coming  on  down  to  1775,  we  learn  that  the  catarrhal 
epidemic  occurred  in  Europe,  and,  like  in  its  previous  visi- 
tations, was  not  confined  to  the  human  species,  but  affected 
also  the  lower  animals,  often  commencing  with  them.  It 
broke  out  during  a  dry  and  warm  summer,  following  a 
mild  and  very  dry  spring.  This  was  the  first  epidemic 
which  received  the  name  of  influenza^  it  having  been  so 
named  in  Italy  from  the  belief  that  it  was  due  to  aerial 
influences.    In  the  United  States,  according  to  Noah  Web- 
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ster,  epidemics  have  occurred   since  1775    in  the  following 
years:  1781,  1782,  1788,  1789,  1790,  1795  and  1797. 

In  our  Southern  country  the  disease  has  been  noted  by 
physicians  and  historians,  and  it  will  be  inferred  from  the 
extracts  made  that  the  diseases  spoken  of  are  identical  with 
that  which  visited  us  in  1 889-' 90.  The  following  extract 
from  the  South  Carolina  historian.  Dr.  David  Ramsay  : 

Influenza,  though  a  serious  and  frequent  epidemic,  has  seldom  been 
the  subject  of  record. 

Many  persons  remember  that  the  influenza,  after  traversing  the  United 
States  in  1789,  reached  Carolina  and  spread  extensively.  It  was  very 
fatal  on  the  plantations  near  the  Northeastern  line  of  the  State,  espe- 
cially to  prime,  full-grown  negroes.  William  Alston  lost  about  thirt}-- 
five  of  that  description.  The  whole  mucous  membrane,  through  all  its 
recesses  on  the  insinuses  of  the  asfrontis,  was  most  grievous!}'  aff"ected. 
Deafness,  loss  of  taste  and  smell  for  a  long  period  were  among  its  conse- 
quences. More  have  reason  to  remember  the  influenza  of  1807.  Grad- 
ually advancing  over  the  Northern  States,  it  reached  Charleston  early  in 
September. 

It  spared  neither  age  nor  sex,  though  children  often  escaped  alto- 
gether ;  or,  if  attacked,  got  through  with  the  disease  with  the  least  incon- 
venience. The  reverse  was  the  case  with  aged  persons.  It  soon  became 
so  general  that  in  some  large  families  there  was  not  a  sufficiency  of  per- 
sons in  health  to  attend  on  the  sick.  In  a  few  weeks  it  is  supposed  that 
14,000  persons,  or  half  the  population  of  Charleston,  had  been  afflicted 
with  the  disease.  Of  these,  fort\'-five  died,  thirteen  of  Avhom  were  white 
persons  and  thirty-two  negroes.  The  former  were  generally  aged  per- 
sons. The  disease  spread  on  all  sides  into  the  country.  The  mortality 
in  Georgetown  and  Beaufort  was  considerabh-  greater  than  in  Charles- 
ton. The  disease  in  many  cases  was  so  mild  as  to  preclude  the  neces- 
sity of  application  to  a  physician.  In  dangerous  cases,  when  medical 
aid  was  required,  bleeding,  blistering,  emetics,  cathartics,  andsudorifics 
were  chiefly  relied  upon. 

The  influenza,  in  its  commencement,  resembled  the  yellow  fever,  with 
a  pain  in  and  over  the  eyes,  and  with  red  streaks  over  their  whites.  A 
sharp  acid  scum  was  discharged  from  the  eyes,  and  sometimes  from  the 
nostrils.  In  such  cases  a  hoarseness  and  soreness  of  the  throat  was  usual. 
The  sense  of  smelling  was  sometimes  impaired,  the  hearing  was  fre- 
quently injured,  and  in  a  few  cases  the  powers  of  vi.sion  were  diminished. 
A  tightness  and  a  stricture  across  the  breast,  with  a  dry  cough,  was  com- 
mon.    The  whole  mucous  membrane  lining  the   fauces,    nostrils  and 
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bronchia  was  uncommonl}-  stuffed  with  phlegm.  In  the  aged  the  dis- 
ease assumed  the  form  of  a  pneumonia ;  in  the  young  and  the  plethoric, 
that  of  a  pleurisy.  Persons  who  were  of  a  consumptic  diathesis,  or  who 
had  been  subject  to  old  coughs  or  diseases  of  the  breast,  suffered  mostand 
oftenest  relapsed.  Spittings  of  blood  and  other  precursors  of  consump- 
tion attacked  such  patients  after  the  disease  had  in  their  cases  appa- 
rently vanished  and  generall}'  disappeared.  An  uncommon  increase  of 
consumption  followed  in  the  year  1808,  which  exceeded  anything  ever 
before  known  in  Charleston. 

Later  on  Dr.  Daniel  Drake  in  his  monumental  work  on 
the  "Principal  Diseases  of  the  Interior  Valley  of  North 
America,"  says  of  influenza  : 

The  first  and  greatest  invasion  of  this  kind,  which  I  have  had  an 
opportunity  of  witnessing,  occurred  in  the  year  1807.  In  the  summer, 
or  early  in  the  autumn,  the  newspapers  brought  the  intelligence  of  its 
prevalence  in  Europe,  and  afterwards  it  reached  our  Eastern  cities.  It 
was  in  October,  when  the  weather  was  fine  and  steady,  that  it 
appeared  in  this  locality.  Two  regiments  of  militia,  called  into  the 
field  to  repel  from  our  frontier  a  threatened  invasion  of  Indians,  were  at 
the  time  encamped  a  few  miles  out  of  town,  and  I  was  then  in  attend- 
ance upon  them.  These  men  were  its  first  subjects,  the  people  of  the 
town  being  still  healthy.  In  a  few  days,  however,  it  reached  the  latter, 
and  then  sought  out  the  scattered  inhabitants  of  the  country.  At  that 
time  there  was  but  little  communication  between  our  settlements,  yet  I 
was  able  to  ascertain  that  it  spread  far  and  wide  among  them. 

I  need  not  give  the  history  of  any  other  prevalence,  as  this  illus- 
trates the  most  constant  of  the  laws  which  govern  influenza  :  first,  its 
progressive  extension  from  east  to  west ;  second,  its  independence  of  all 
sensible  conditions  of  the  atmosphere  ;  third,  \X.s  outbreak  in  bodies  of 
men    and  compact  settlements. 

Writing  ot  the  symptoms  of  the  disease  at  that  date,  he 
says : 

But  the  highest  characteristic,  not  always  present,  was  a  sense  of 
sinking  and  prostration,  with  a  serious  feeling  of  disorder  throughout 
the  whole  system,  indicating  the  impress  of  some  malignant  agent. 

Tliis  running  sketch  of  influenza  (or  grip,  the  latter 
known  well  to  older  citizens  who  remember  the  "Tyler 
grip,"  will  recognize  a  very  old  name,  rendered  in  French 
by  the  Russians,  and  started  on  its  way  around  the  world 
again, ")  will  serve  to  show   how   many    points  of  likeness 
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characterize  various  epidemics.  The  one  which  visited  us, 
seemed  to  have  focussed  all  the  grave  symptoms  known  to 
all  the  epidemics  of  which  we  have  any  record. 

Dr.  James  A.  Hodges,  a  member  of  the  North  Carolina 
Board  of  Health,  in  an  article  presented  to  the  Medica' 
Society  of  North  Carolina  {North  Carolina  Medical  Jounial^ 
October,  1890,  p.  627;,  says  about  the  epidemic  : 

The  recent  epidemic,  which  has  just  visited  us.  had  its  origin  in 
Russia  about  November  i,  1889.  By  December  15th  the  disease  had 
spread  over  all  northern  Europe,  and  in  the  last  week  of  that  month  it 
reached  this  country.  It  is  doubtful  whether  to  Boston  or  New  York 
belongs  the  honor  of  having  had  the  first  case,  but  it  is  certain  that  both 
cities  suffered  severely  from  its  ravages,  over  200,000  cases  being  reported 
in  the  latter  city  within  fifteen  days  after  its  first  appearance.  During 
the  first  week  in  the  present  year  (1890)  it  reached  this  State,  and  in 
the  two  weeks  following  it  was  reported  as  prevalent  in  sixty-eight 
counties. 

The  epidemic,  as  it  appeared  in  this  State,  was  reported 
to  this  office  by  the  Superintendents  of  Health  under  the 
several  names  of  influenza,  catarrhal  fever  and  ' '  La  Grippe. ' ' 
It  was  first  reported  in  December,  1889,  thirteen  counties 
outof  the  sixty-two  reporting,  being  invaded,  viz. :  Caldwell, 
Chatham,  Davidson,  Duplin,  Gaston,  Greene,  Guilford, 
Madison,  New  Hanover,  Northampton,  Orange,  Union  and 
Wilson.  The  disease  was  not  reported  as  severe  in  any  of 
these  counties,  and  most  of  them  reported  only  "a  few 
cases. ' ' 

In  January  the  disease  was  reported  from  fortv-four 
counties;  in  February  from  forty-five;  in  Alarch  from  thirty- 
eight;  in  April  from  thirteen,  while  in  May  it  was  reported 
from  only  one  county  (Sampson).  While  in  a  few  instances 
the  disease  was  reported  as  very  se\ere,  and  as  causing 
several  deaths  by  its  sequelae  among  aged  people,  as  a 
general  thing  it  was  of  a  ver>-  mild  type  and  did  not 
increase    the    death-rate.      This    cannot    be    more    plainly 
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shown  than  by  reference  to  the  aggregate  death-rates  from 
the  different  towns  in  the  State  from  which  we  receive 
mortuar}'  reports: 

Whites.  Coi,ored.  Total. 

October 14.7 22.3 18.2 

November -.-    11. i -..^   19.4 15.3 

December 9.6 22.4  15.9 

January 12.2 20.1 16.0 

February 12.2  23.0 17.5 

March 11. 5 17. i 13.9 

April 13.5 16.9 15.2 

May   13.5 21.5 17.2 

June 12.6  28.7  20.1 

Jones  connt)-  is  the  only  one  that  did  not  report  the  dis- 
ease in  any  of  these  five  months.  Martin  county  reported 
influenza  in  dogs  in  January. 

Nothing  was  learned  during  the  progress  of  the  epidemic 
which  shed  any  light  on  the  prevention  of  the  disease,  a 
matter  which  the  Board  of  Health  has  most  prominently 
in  view.  Foitunately  the  death-rate  was  small  through- 
out the  State,  as  compared  with  the  death-rate  in  any  of 
the  States  north  of  us. 

OF  OTHER  DISEASES    DANGEROUS  TO  THE  PUBLIC  HEALTH. 

Piieiinioiiia. — Next  in  importance  to  influenza  came  pneu- 
monia, which,  although  it  cannot  be  classed  as  a  dis- 
ease dangerous  to  the  public  health  in  the  sense  that  it 
is  communicable  from  one  person  to  another  (although 
such  a  theory  has  now  a  few  advocates),  it  was  a  large 
cause  of  death,  next  in  importance  to  that  of  consumption, 
reaching  its  highest  points  in  iSSg-'go,  in  the  months  of 
December,  January,  February,  March,  and  its  lowest  point 
in  August.      This  coincidence,  between   the  prevalence  of 
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influenza  in  the  same  seasons,  would  suggest  that  the  cases 
reported  were  due  to  the  same  epidemic  influence. 

Cerebro-Spinal  Meningitis.  — Evidently  sporadic, occurred 
four  times  in  1889,  one  case  each  in  January,  February, 
October  and  Xovetuber.  In  1890  there  were  five  cases,  two 
occurring  in  March,  two  in  August  and  one  in  September. 

REPORT  OF  DR.  J.  M.  HADLEY,  OF  LA  GRANGE,  ON  THE 
SANITARY  INSPECTION  OF  THE  DAVIS  MILITARY 
SCHOOL. 

When  it  was  ascertained  by  the  State  Board  of  Health  that 
one  or  more  cases  of  cerebro-spinal  meningitis  had  occurred 
in  the  Davis  School,  the  Board  deemed  it  of  sufficient  impor- 
tance to  enquire  at  once  into  the  condition  of  affairs,  in 
order  to  protect  the  scholars,  as  well  as  to  exonerate  the 
proprietor  from  any  charge  of  negligence  that  might  be 
brought  against  him.  With  this  end  in  view.  Dr.  J.  M. 
Hadley,  of  La  Grange,  was  selected  to  make  the  sanitary 
inspection  and  report  to  the  State  Board.  We  append 
his  report  : 

Gentlemen  of  the  Xorth  Carolina  Board  of  Health  : 

In  presenting  nij-  report  of  Sanitary  Inspection  of  the  Davis  School  and 
communitj',  I  desire  to  state  that  all  cases  of  cerebro-spinal  meningitis 
that  occurred  in  barracks  were  attacked  between  January  ist  and  February 
1st,  1S90,  and  those  who  died  in  the  village  outside  of  barracks  died 
between  February  ist  and  15th,  all  with  well-marked  symptoms,  and 
some  of  a  very  violent  form.  Those  in  the  town  were  all  in  the  same 
community,  from  three  hundred  to  six  hundred  yards  in  a  south-west 
course  from  the  barracks.  Some  nine  months  prior  to  the  appearance  of 
the  first  case  of  meningitis,  the  ditch  leading  from  the  mess-hall  kitchen 
(into  which  slops  were  emptied)  became  offensive,  because  of  the 
decomposing  slops,  &c.,  and  remained  so  for  two  or  three  months. 
The  cow-stalls  and  privy  were  also  very  offensive  at  the  same  time. 

At  the  instance  of  the  town  authorities,  from  about  June,  18S9,  the 
offensive  slops  and  foecal  matter  were  hauled  out  of  town,  and  about 
October,  following,  the  cow-shed  was  moved  out  of  town  also,  and  all 
the  surroundings  seemed  very  pleasant. 
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Notwithstanding  the  territor\-  near  the  ditch  and  cow-shed  was  thickly 
settled,  not  a  single  case  occurred  in  the  neighborhood  outside  the  bar- 
racks. Since  the  suspension  of  the  school  in  February,  not  a  single 
case  has  occurred  in  the  village  or  surrounding  country.  Indeed,  the 
health  of  this  communitj'  was  never  better. 

At  the  time  of  my  examination,  after  a  very  thorough  inspection,  I 
found  everything  in  good  condition.  Could  it  be  possible  that  the  con- 
dition of  things  above  named,  together  with  the  unusually  mild  winter, 
could  develop  the  disease  in  question  after  so  long  a  time  intervening? 

I  desire  to  express   m^'   appreciation  of  the  hearty  co-operation  of 
Colonel   Davis  and  his  father,  Dr.   A.    C.   Davis,   and  also  of  the  town 
authorities  in  attempting  to  ferret  out  the  cause  of  the  terrible  disease. 
Respectfully  submitted, 

J.   M.   HADLEY,  M.  D. 

In  the  water  analyses — 

Sample  "  D.  G."  located  in  parade  grounds  and  used  by  cadets. 
Sample  "  D.  K."  located  near  mess-hall  and  used  for  table  and  cook- 
ing purposes.  J.   M.   H. 

AN.\LYSIS   OF   WATER   FROM   THE   W^ELLS    AT  THE   DAVIS   SCHOOL    AT 
L.A.   GRANGE. 

Analysis  No.  6377. 

The  North  Carolina  .A.griculti'r.^l  Experiment  Station, 

Raleigh,  May  6,  1890. 
Sir  :  The  sample  of  water  sent  to  the  iStation  for  analysis  in  a  bottle, 
marked  No.  2,  D.  K.,  contains: 

Total  amount  of  mineral  matter  in  solution,  2.91  grains  per  I.'.  S.  gal- 
lon ;  chlorine,  .83  grains  per  U.  S.  gallon  ;  carbonate  of  lime,  .08  grains 
per  U.  S.  gallon;  ammonia  (free),  .034  parts  per  million  ;  ammonia, 
(albuminoid).  .058  parts  per  million. 

A  very  pure  water.  Your  obedient  servant, 

H.   B.  BATTLE, 
To  Dr.  J.  M.  Hadley,  La  Grange,  N.  C.  Director. 

Anal5'sis  No.  6376. 

The  North  Carolina  Agriclxtural  Experiment  St.\tion, 

Raleigh,  May  6,  1890. 

Sir  :  The  sample  of  water  sent  to  the  vStation  for  analysis  in  a  bottle, 
marked  No.  i,  D.  G.,  contains: 

Total  amount  of  mineral  matter  in  solution,  2.0S  grains  per  U.  S.  gal- 
lon ;  chlorine,  .50  grains  per  L^  S.  gallon  ;  carbonate  of  lime,  .25  grains 
per  U.  S.  gallon  ;  ammonia  (free),  .024  parts  per  million  ;  ammonia 
(albuminoid),  .oi6^parts  per  million.. 

Anexceedingly  pure  water,. probably  the  purest  we  have  ever  examined. 
Your  obedient  servant,  H.  B.   BATTLE, 

To  Dr.  J.  M.  Hadley,  La  Grange,  N.  C.  Director. 
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SPECIAL   INQUIRIES   BY  THE   BOARD   OF   HEALTH. 

Question  i.  Did  any  cases  of  cerebro-spinal  ineuingitis  occur  at  the 
Davis  School?  A.  There  were  two  cases.  One  died  on  the  9th  of 
January,  the  other  on  the  5th  of  Februar}-. 

Q.  2.  Did  an)-  of  the  cadets  sicken  at  the  school  and  die  at  their  own 
homes  subsequently?  A.  One  young  man  who  left  school  apparently 
well  died  at  his  home  a  few  days  thereafter.  His  physician  wrote  that 
he  died  of  same  disease. 

O.  3.  Did  any  develop  disease  after  their  return  home  ?  A.  One 
other  young  man,  who  went  home  well  after  the  suspension,  developed 
symptoms  of  the  disease,  but  soon  recovered. 

Q.  4.  Character  of  the  school  building  and  dormitories  ;  (a)  how  located 
for  drainage;  {b)  how  ventilated ;  (r)  how  warmed:  {d)  cubic  space  in 
each  room,  and  number  of  students  accommodated  in  each  ?  A.  Wood 
building,  40  by  80  feet,  three  stories,  15  by  13  and  12  feet  between  joists, 
well  ventilated  with  numerous  large  windows  with  weights  ;  {a)  barracks 
well  located  and  drainage  thorough  ;  {b)  ventilated  in  usual  manner  ; 
{c)  warmed  by  stoves  ;  {d)  wood  buildings,  rooms  12  by  13,  9  feet  high, 
two  boys  in  a  room. 

Q.  5.  Food,  as  to  quantity  and  qualit)'?  A.  Unlimited  as  to  quantity 
and  time  ;  fresh  beef  and  bacon  every  day  for  breakfast  and  dinner, 
with  at  times  fish,  eggs  and  poultry  ;  flour  used  of  the  "  Best  Family  "; 
potatoes  of  both  kinds  always  on  hand  and  used  daily  ;  no  meat  at 
supper;  biscuit,  rolls,  batter-cakes,  muffins,  with  butter  and  syrup, 
make  up  the  meal  ;  fruits  occasionally  ;  experienced  cooks,  and  meals 
well  prepared. 

Q.  6,  Water  supply  ;  from  well,  if  so  through  what  kind  of  soil  ; 
how  deep  and  how  far  from  all  sources  of  infection  ?  Give  analysis  as 
made  by  State  Chemist.  A.  From  driven  wells— through  sandy  soil  and 
a  substrata  of  pipe  clay— 26  feet  deep.     See  Analysis. 

Q.  7.  How  many  hours  of  study  and  drill  in  the  twenty-four? 
A.  School  hours  from  8:30  A.  m.  to  4:30?.  M. ;  dinner  from  12:  15  to 
1:30  p.  M.  ;  retire  at  9  p.  M.  ;  rise  at  6  A.  m.  ;  drill  from  5  to  5:45  p.  m.,  in 
good  weather  only.  • 

Q.  8.  Rooms  heated  by  stoves,  furnaces  or  open  fire-places  ?  A.  Wood 
stoves. 

Q.  9.  What  was  the  cause  of  the  suspension  of  the  school  ?  A.  Fear 
of  an  epidemic. 

Q.  10.  Are  any  steps  being  taken  to  reopen  ?  A.  No  ;  will  resume 
work  at  usual  time  in  September. 

Q.  II.  Have  any  cases  occurred  in  La  Grange  or  the  surrounding 
country  ?  A.  Yes  ;  tw'o  well  defined  cases  of  meningitis  died  in  town 
outside  of  school.  I  heard  of  two  other  cases  with  suspicious  symptoms — 
all  died. 
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Diphtheria. — This  disease  occurred  every  montli  in  the 
year  for  1889  and  1S90,  reaching  its  highest  intensity  in 
the  months  of  August,  September  and  October. 

In  dealing  with  this  disease  we  recognize  many  difficul- 
ties. It  is  only  third  in  its  rate  of  mortality,  consump- 
tion and  pneumonia  having  the  precedence.  When  we 
remember  that  diphtheria  is  a  disease  of  comparatively 
modern  introduction,  although  known  to  have  existed 
here  and  there  for  more  than  a  century,  the  sanitarian 
is  exercised  to  provide  means  for  its  limitation,  or  if  pos- 
sible its  extinction.  It  is  more  and  more  apparent  to 
all  public-health  ofiScers  that  isolation  and  the  destruction 
of  all  the  clothes  used  about  the  sick  chamber,  thorough 
disinfection  of  all  the  articles  of  furniture,  the  walls  and  every- 
thing that  could  have  come  in  contact  with  the  patient  should 
be  strictly  enjoined.  The  difficulties  which  arise  cannot  now 
be  overcome  until  there  is  some  law  o^ivino  health  authorities 
executive  power  enabling  them  to  quarantine  cases  of 
diphtheria.  The  Board  has  published  a  pamphlet  on  the 
restriction  of  diphtheria,  from  the  pen  of  one  of  its  former 
members,  Dr.  R.  L.  Payne.  The  best  that  can  be  done 
now  is  to  depend  upon  the  physicians  in  attendance  to 
notify  the  public  of  the  existence  of  cases,  and,  especially 
in  the  case  of  school  children,  to  notify  the  teachers  or 
superintendents.  We  find  the  teachers  of  our  public 
schools  alive  to  the  interests  of  their  pupils  in  this  matter, 
and  by  their  intelligent  influence  panic  and  the  spread 
of  the  disease  are  measurably  averted.  In  the  towns  the 
spread  of  the  disease  is  rather  more  under  some  degree 
of  surveillance,  for  the  gravity  of  the  sickness  drives  many 
a  horror-stricken  mother  to  institute  her  own  means  ot 
non-intercourse,  successfully,  too.  in  many  cases,  but  nearly 
always  accompanied  by  some  degree  of  panic. 

More  than  ever  the  medical  profession  is  looking  forward 
to   the  day  when  there  will  be  a  prophylactic  inoculation 
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against  diphtheria,  and  already  it  has  been  announced  by 
Sir  Joseph  Lister  that  the  world  would  soon  be  rejoicing 
over  such  a  discovery  by  the  world-renowned  Dr.  Koch. 

Scarlet  Fever  (scarlatina),  the  twin-sister  of  diphtheria, 
has  been  present  every  month  of  the  years  1889  and  '90, 
except  in  March  of  1889  and  March  of  1S90.  It  has 
been  of  a  remarkably  mild  type — one  attack  furnishing 
protection  against  a  second.  When  the  disease  is  not  of 
great  severity,  it  is  not  so  much  to  be  dreaded  as  diph- 
theria, except  as  to  the  sequelae.  The  remarks  upon  the 
limitation  of  diphtheria  apply  equally  well  to  scarlet 
fever. 

Dysentery. — The  epidemic  form  of  dysentery  still  re- 
mains one  of  the  most  serious  diseases  of  the  districts  out- 
side of  our  larger  towns.  Its  fatality  is  very  distressing. 
The  spread  of  the  disease  must  be  largely  due  to  the  careless 
way  in  which  the  dejections  are  disposed  of  among  patients 
of  the  humbler  sort,  but  is  not  confined  to  them.  No 
direct  contagion  may  be  attributed  to  the  disease,  but  that 
indirect  but  equally  certain  way  through  the  medium  of 
the  stools  is  pretty  well  demonstrated  ;  and  we  cannot  too 
earnestly  urge  upon  the  people  to  see  that  a  case  of  dysen- 
tery is  as  carefully  nursed,  and  the  evacuations  of  the  bowels 
as  thoroughly  destroyed  by  chloride  of  lime  solutions  as 
is  practiced  in  typhoid  fever.  It  is  well  known,  too,  that 
the  virulency  of  the  disease  is  greatest  in  the  months  ot 
May,  June,  July  and  August,  and  that  the  starting  point 
may  be  in  improper  diet  or  imprudent  change  of  clothing  ; 
and  there  is  an  increasing  belief  among  physicians  that  an 
abundant  source  of  dysentery  in  the  spring  and  summer 
is  from  the  condition  of  fresh  meats  offered  for  sale  in  our 
towns.  When  it  is  known  how  half-famished  beeves  and 
sheep  are  slaughterd  after  long  journeys  on  foot  or  by  rail- 
way, and  that  the  slaughtering  commences  with  the  feeblest, 
and  that  there  is  no  adequate   inspection  of  our  markets, 
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and    absolutely   none   of    our    slaughter-houses,    it    is   not 
strange  that  we  are  served  with  improper  flesh  food. 

Dysentery  occurred  in  nearly  ever\-  month  of  the  \-ears 
1889  and  1890,  and  needs  to  be  more  carefully  studied  by 
our  County  Superintendents  of  Health.  It  is,  in  a  large 
measure,  a  prev'entable  disease,  and  it  is  from  this  stand- 
point all  Superintendents  should  view  it.  The  moment 
cases  ha\ing  the  diphtheretic  character  occur  in  a  commu- 
nity, a  careful  study  should  be  made  of  the  surroundings 
of  the  case,  and  the  people  should  be  instructed  how  far 
healthy  food  and  good  water  go  to  preserve  the  health,  and 
where  the  water  is  suspected,  citizens  should  be  counselled 
to  drink  no  water  until  it  is  boiled.  The  latter  object  may 
be  more  readily  obtained  by  advising  them  to  drink  entirely 
tea  or  coffee,  as  in  this  way  we  insure  the  previous  boiling 
of  water. 

Malarial  Fevers. — In  some  form  or  other  malarial  fevers 
of  true  marsh  miasmatic  t}-pe  are  always  present  in  this 
State.  Every  month  in  the  year  some  form  of  it  may  be 
found.  We  note  particularly  that  hcemorrhagic  malarial 
fever,  sometimes  called  yellow  chills,  was  more  prevalent 
in  1890  than  in  the  year  previous.  This  was  probably 
due  to  the  remarkably  mild  winter  of  1 889-' 90.  There 
were  few  killing  frosts  in  the  eastern  counties,  a  condition 
so  necessary  for  the  destruction  of  the  malarial  poison,  and 
it  was  noted  in  the  fall  of  1890  how  many  cases  of  old- 
fashioned  fever  and  ague  occurred,  after  an  absence  from 
sections  for  many  years.  It  is  remarkable  that  hcemor- 
rhagic malarial  fever  was  reported  in  March,  April,  ]\Iay, 
June,  July,  Augu.st,  September  and  October  of  1890,  while 
in  1889  it  was  reported  in  only  September,  October  and 
November.  It  is  essentially  a  disease  of  the  autumn,  and 
its  occurrence  in  the  earlier  months  is  due,  as  we  have 
already  said,  to  the  spring-like  condition  of  the  whole 
winter. 
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Pernicious  Malarial  Fever. — Also  a  form  of  fever  of 
serious  nature,  known  also  as  congestive  chill,  was 
reported  as  early  as  February  in  1890,  and  was  reported  for 
two  spring  months  and  for  June,  July,  August,  September 
and  October.  In  1889  fewer  cases  were  reported,  and  they 
were  later  in  the  season  than  we  usually  expect  them.  It 
is  interesting  to  observe  in  this  connection  that  typho- 
malarial  fever  was  remarkably  less  in  number  and  in  range 
of  season  for  1889-^90  than  for  some  years  previously. 

The  prevention  of  all  marsh  miasmatic  diseases  is  in 
drainage,  the  habitual  employment  of  good  cistern  water 
and  the  avoidance  of  exposure  in  the  night  air  and  intem- 
perate habits;  good,  thorough  underground  drainage,  the 
substitution  of  good  cistern  water  for  spring  water  of  the 
marl  regions  of  the  east;  and  in  the  towns,  covering  the 
malarial  area  with  houses  and  paving  the  streets,  has,  in 
more  than  one  instance,  transformed  the  practice  of  medi- 
cine. The  city  of  Wilmington  may  be  cited  as  an  example 
of  this  change.  Preventive  medicine  can  never  grasp 
with  the  stupendous  problem  of  transforming  all  of  our 
alluvial  river  bottoms  into  healthy  regions,  but  the  proph\-- 
lax  of  malarial  fever  medically,  and  by  means  of  correct 
sanitary  improvements,  promises  as  much  for  the  outlay  of 
money  as  that  for  any  of  the  diseases  known  to  be  pre- 
ventable. 

The  Afinor  Contagions  Diseases — among  which  ma}' 
be  classed  chicken-pox,  mumps  and  whooping-cough — were 
present  during  nearly  every  month  of  the  two  years,  but 
they  seldom  have  profounder  effects  than  temporary 
disability,  chiefly  in  loss  of  school  hours  among  the  chil- 
dren. 

Typhoid  Fever. — Typhoid  fever  was  present  in  North 
Carolina  for  every  month  of  the  two  years  1889  and  '90, 
and    greneral    in    its    distribution.      The    accumulation    of 
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knowledge  on  this  snbject  shows  that  it  is  the  most  danger- 
ous of  all  our  diseases.  It  is  present  at  every  season  of  the 
year,  its  victims  are  usually  the  young,  who,  if  they 
recover,  are  liable  to  sequelae  which  impair  the  constitu- 
tion for  a  long  period.  Being  a  disease  not  alarming 
enough  to  cause  the  patient  to  be  isolated — except  in 
some  sections  where  the  contagion  theory  is  acted  upon 
without  tlie  necessity  of  instruction  of  a  physician — few 
safeguards  are  employed  to  prevent  communication  of 
the  well  with  the  sick;  and  what  is  more  minutely  con- 
nected with  the  spread  of  the  fever  is  the  careless  way  in 
which  the  contents  of  the  bowels  are  disposed  of.  In  the 
country  and  in  the  towns  where  there  is  no  sewerage  the 
dejecta  are  thrown  into  privy  vaults  or  into  boxes  on  the 
surface  without  being  previously  rendered  harmless.  It  is 
even  worse  in  cities  and  towns  having  sewerage,  as  these 
facilities  for  getting  rid  of  the  dejecta  lead  to  false  security, 
and  where  the  plumbing  is  defective  an  additional  danger 
is  sure  to  be  lurking.  It  does  not  take  any  prophetic  ken 
to  predict  that  typhoid  fever  is  going  to  reach  higher 
ranges  of  prevalence  in  the  not  far  distant  future,  for  our 
actual  knowledge  of  its  causation  and  spread  is  sufficient  to 
predict  this  belief.  Our  towns  are  adopting  systems  of 
sewerage,  or  extemporizing  sewers  with  cess-pool  recep- 
tacles, ensuring  thereby  a  seething  putrefying  mass,  a  genu- 
ine hot-bed  for  the  growth  of  the  typhoid  bacillus.  In  short, 
the  key  to  the  whole  practice  of  prevention  lies  chiefly 
in  one  thing  which  can  be  easily  managed,  viz. :  the 
destruction  of  the  discharges  of  the  bowels  (and,  may  be,  of 
the  urine).  Having  done  this  intelligently,  the  head  of 
the  familv  mav  feel  some  assurance  of  working  in  the  right 
direction. 

The  aid  of  municipal  authorities  is  of  great  importance 
in  this  matter  of  the   prevention  of  typhoid   fever.      Wise 
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laws  promptly  executed  controlling  the  management  of 
privy  vaults,  abolishing  all  sewerage  emptying  into  cess- 
pools, and  permitting  plumbing  to  be  done  by  none  other 
than  skillful  workmen,  under  corporate  license,  will  serve 
to  check  the  negligent  and  to  stimulate  the  indifferent  to  a 
proper  care  of  their  surroundings. 

Phthisis  Piibnonalis. — Consumption  heads  the  list  in  its 
annual  fatality.  It  is  confined  to  no  section,  although  our 
statistics  go  no  further  than  the  returns  from  fourteen 
cities.  It  is  remarkable,  in  noting  the  statistics  of  death, 
how  largely  that  among  the  colored  population  exceeds  that 
of  the  whites.  The  following  ratios  from  the  reports  of 
1889  will  show  the  facts  :  In  Asheville  there  were  10  deaths 
among  the  whites  to  11  among  the  negroes  ;  in  Charlotte, 
7  to  20  ;  in  Durham,  7  to  5  ;  in  Fayetteville,  5  to  9  ;  in 
Goldsboro,  i  to  4 ;  in  Henderson,  i  to  5  ;  in  New  Berne, 
9  to  26  ;  in  Oxford,  3  to  4 ;  in  Raleigh,  4  to  7  ;  in  Salis- 
bury, 4  to  6  ;  in  Wilmington,  11  to  62;  in  Greensboro, 
4  to  10  ;  in  Tarboro,  2  to  3  ;  in  Statesville,  4  to  2. 

The  consumption  among  the  negroes  in  our  towns  has 
very  largely  increased  since  their  emancipation,  and  has 
been  a  topic  of  serious  discussion  among  medical  men. 
Those  physicians  who  have  given  the  topic  the  most  pro- 
found study,  and  who  have  followed  the  cases  into  the 
dead-house,  are  of  the  opinion  that  there  is  a  marked  differ- 
ence in  the  nature  of  the  disease  between  the  blacks  and  the 
whites,  and  some  have  gone  so  far  as  to  consider  the 
majority  of  the  cases  to  have  their  origin  in  syphilHs, 
either  hereditary  or  acquired,  which  is  so  largely  prevalent 
among  the  negroes. 

Practically,  we  have  to  consider  several  problems  in  rela- 
tion to  the  spread  of  phthisis  in  this  State  in  view  of  the 
marked  influx  of  consumptive  patients  as  residents  in  the 
sanitaria,  and  as  visitors  in  private  houses  and  hotels. 
California,  through  her  physicians,  has  spoken  out  decidedly 
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against  the  influx  of  consumptives  into  her  borders,  deem- 
ing their  territory  of  far  too  much  value  to  turn  it  to 
the  questionable  purposes  of  sanitaria.  In  considering  the 
question  of  prevention  and  restriction  of  the  disease,  we 
will  not  commence  too  early  if  our  Superintendents  of 
Health  begin  now  to  investigate  thoroughly  the  experi- 
ments being  made  at  different  points.  The  contagious- 
ness, or,  at  least,  the  communicability  of  consumption  by 
means  of  the  tubercle  bacillus  of  Koch,  is  accepted  by 
many  good  observers,  and  with  a  knowledge  of  this  highly 
probable  theory  we  have  the  ground-work  for  practical 
action.  Consumption  is  not  communicated  by  breathing 
the  exhalations  of  the  lungs  of  consumptives,  nor  from  the 
moist  expectorations,  but  from  the  dried  matter.  It  is, 
therefore,  necessary  to  destroy  the  sputa,  prevent  spitting 
upon  the  floor  or  carpets,  provide  spit-cups  for  such 
patients  that  can  be  burned  up  with  their  contents. 

The  discovery  which  Dr.  Robert  Koch,  of  Berlin,  has 
recently  announced  to  the  world  is  undergoing  a  most 
searching  trial  in  every  part  of  the  world,  and  it  is  pre- 
mature to  say  how  much  importance  is  to  be  attached 
to  it.  It  is  safe  to  say  that  if  one-half  of  the  estimate 
put  upon  it  by  its  gifted  discoverer  be  true,  we  will  live  to 
see  the  day  when  consumption  will  sink  to  the  insignificance 
of  small-pox.  The  medical  profession  of  the  world  who 
have  been  the  recipients  of  the  previous  grand  discoveries 
of  Dr.  Koch,  viz. :  the  isolation  of  the  tubercle  bacillus, 
and  the  isolation  of  the  cholera  bacillus,  have  reason  to 
repose  profound  confidence  in  the  truthfulness  of  all  his 
methods,  and,  if  his  hopes  are  not  realized  in  this  last  dis- 
covery, he  will  have  done  work  of  stupendous  importance 
by  advancing  our  knowledge  of  bacteriological  research  to 
a  point  from  which  we  may,  with  safet}-  and  confidence, 
progress  towards  future  successes  in  preventing  inocula- 
tion. 
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THE    DISEASES    OF    OUR    DOMESTIC    ANIMALS. 

The  Board,  recognizing  the  relations  known  and  unknown 
between  the  domesticated  animals  and  tlie  human  famih-, 
have  endeavored  from  the  beginning  to  keep  an  account  of 
the  spread  of  it  among  the  chickens  and  hogs,  and  also 
to  be  on  the  alert  to  prevent  the  introduction  and  spread  of 
glanders. 

GLANDERS    IN    WILMINGTON    AND    NEW    BERNE. 

The  following  account  is  taken  from  the  Bulletin  of  the 
North  Carolina  Board  of  Health,  for  April,  1889  : 

]\Ir.  Isaac  Rhodes  bought  a  drove  of  horses  from  a  drover  from  Pitts- 
burg on  the  15th  of  February.  On  the  loth  of  February,  Messrs. 
Boney  &  Harper  bought  a  mule  from  this  drove.  The  animal  was  a  fine 
one,  and  apparently  healthy,  but  was  confined  to  the  stable  shortly 
after  purchase  with  lameness,  making  in  all  three  weeks.  Discharge 
from  the  nostrils  was  noticed  after  a  lapse  of  about  forty  days  from 
his  time  of  arrival.  Having  no  knowledge  of  glanders,  the  purchaser, 
by  accidental  inquiry,  discovered  the  nature  of  the  disease.  On  the  8th 
of  April  he  directed  a  man  to  take  this  mule  out  of  town  and  shoot 
him.  Tuesday  and  Wednesday  elapsed  and  it  was  discovered  on  the 
nth  that  the  man  who  had  been  ordered  to  kill  him  gave  him  away  to 
a  colored  man.  When  this  was  ascertained  steps  were  taken  to  discover 
the  whereabouts  of  the  animal  and  have  him  killed  and  buried.  For  this 
purpose  the  Chief  of  Police  made  a  detail  of  police.  On  the  6th  of 
April  a  second  mule  was  taken  with  the  disease,  and  on  the  7th  of  April 
a  pony,  all  having  caught  the  disease  from  the  first  animal.  Two  more 
animals,  a  horse  and  a  mule,  from  the  same  stables,  are  under  observa- 
tion. 

Mr.  D.  W.  Thompson,  of  Abbottsburg,  bought  two  mules  from  the 
same  drove  in  Wilmington,  and  intelligence  was  received  to-day 
(th,e  13th)  that  both  animals  died  with  glanders. 

This  is  the  first  visitation  of  glanders,  so  far  we  can  learn,  and  imme- 
diate steps  will  be  taken  to  isolate  all  animals  suspected,  and  destroy  all 
the  probable  foci  of  propagation. 

The  symptoms  of  glanders,  as  given  by  Prof.  Law,  in  ''Pepper's 
System  of  Medicine''  are,  in  the  abstract,  as  follows  : 

The  incubation  period  is  from  three  to  five  days  in  inoculated  cases, 
when  by  infection  it  has  extended  over  years.     At  the   outset  there  is 


THIRD    BIENNIAL    REPORT.  45 

fever,  lauguor,  loss  of  appetite,  and  a  serous  nasal  discharge,  often 
from  one  side  only.  By  the  6th  day  this  becomes  yellowish,  the  margin 
of  the  nostril  is  often  swollen,  and  upon  the  mucous  membrane  may 
be  detected  elevations  of  various  sizes,  of  a  general  yellowish  tinge, 
dotted  with  minute  red  points,  and  surrounded  by  a  bright-red  or  purple 
or  slightly  elevated  areola  (/.  e.,  a  circle  of  inflammation).  At  the  same 
time  the  glands  imder  the  jaws  on  the  side  corresponding  to  the  dis- 
charging nostril,  become  the  seat  of  a  hard  nodular,  painless  enlarge- 
ment, feeling  like  a  mass  of  peas  ;  they  do  not  often  ulcerate.  Exces- 
sive hot,  painful  engorgements  often  appear  on  different  parts  of  the  body; 
if  on  the  limbs  or  joints,  cause  lameness.  Soon  the  swellings  on  the 
mucous  membrane  of  the  nose  change  their  character  to  ulcers,  which 
tend  to  eat  deeply.  These  ulcers  have  reddish,  gray  or  yellowish-red 
borders,  bleed  readily,  and  may  be  black  from  hemorrhage,  or  green- 
ish, or  of  some  other  shade,  from  decomposition.  The  discharge  is  always 
sticky,  but  may  vary  in  color  from  white  to  yellowish,  greenish,  brown- 
ish or  red.     By  the  6th  or  15th  day  the  height  is  reached. 

The  sides  of  the  nose  are  glued  together  by  the  drying  discharge,  and 
this,  with  the  swelling,  renders  breathing  difficult.  Death  usually  ensues 
from  suffocation. 

The  chronic  form  of  glanders  may  set  in  insidiously,  but  there  is  usu- 
ally constitutional  disturbance,  the  frequent  premonitory  symptoms 
being  intermittent  or  continued  lameness,  swelling  of  the  limbs,  cough, 
bleeding  from  the  nose,  .\lthough  the  general  health  may  appear 
good,  dullness  of  the  eye,  dryness  of  the  coat,  lack  of  endurance,  and 
debilitj'  spon  show  themselves.  The  tendency  of  the  nostrils  is  to  glue 
together,  and  mucous  is  expelled  in  masses  by  snorting.  Ulcers  can  be 
seen  low  down  in  the  nasal  passages,  especially  over  the  mucous  mem. 
brane  of  the  dividing  wall  of  the  nose.  A  case  may  remain  indolent  for 
years,  spreading  infection. 

rRK.\TMENT. — Prof  Law  says:  "Considering  the  great  danger  of 
multiplying  and  preserving  the  germs  of  the  disease,  so  fatal  alike  to  u;an 
and  beast,  the  treatment  is  never  commendable. 

Prevention. —  "The  glandered  horses  and  all  animals  attacked  with 
the  accute  or  obstinate  disease  should  be  destroyed  and  their  bodies  be 
burned  or  deeply  buried. 

"  Every  vState  should  legally  interdict  the  use  of  a  glandered  horse  or 
his  exposure  in  any  public  or  other  place  where  infection  is  likelv  to 
reach  other  animals  by  contact  through  fodder,  litter,  stable  utensils,  or 
any  other  object  employed  about  animals.  No  less  imperative  should  be 
the  perfect  disinfection  of  all  stables,  harness  and  other  objects  with 
which  glandered  animals  have  come  in  contact." 

The  doctrine  of  contagion  is  the  only  safe  one,  and  it  is  best  to  sacri- 
fice a  few  animals  at  the  proper  time  than  to  run  the  risk  by  vacillating 
and   temporizing  experiments.      Detention    for  inspection   in   isolated 
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places,  after  the  disease  has  been  diagnosticated  by  capable  persons, 
is  very  objectionable. 

A  corral  of  detention  has  been  established  at  Mt.  Tirza,  four  miles 
from  the  city,  where  all  horses  will  be  sent  that  are  under  suspicion  of 
glanders,  but  have  not  shown  decided  symptoms.  As  soon  as  symptoms 
of  the  disease  appear,  the  animals  will  be  shot  and  their  bodies  burned 
or  buried. 

Section  2488,  of  the  Laws  of  North  Carolina,  says: 

"  Any  person  who  shall  sell,  or  offer  for  sale,  or  who  shall  use,  or  expose, 
or  cause  or  procure  to  be  sold  or  offered  for  sale,  or  to  be  used  or  exposed, 
any  horse  or  other  animal  having  the  disease  known  as  glanders  or  farcj-, 
or  anv  other  contagious  or  infectious  disease  known  bj-  such  person  to 
be  dangerous  to  life,  or  which  shall  be  diseased  past  recovery,  shall  be 
guilty  of  a  misdemeanor:"  and. 

Section  2489  says: 

"Every  animal  having  the  glanders  or  farcy  shall  at  once  be  deprived 
of  life  by  the  owner  or  person  having  charge  thereof  upon  discover}- 
or  knowledge  of  its  condition,  and  any  such  owner  or  person  omitting  or 
refusing  to  comply  with  this  section  shall  be  guilty  of  a  misdemeanor." 

By  the  request  of  this  Board  to  the  Chief  of  the  Bureau  of  Animal  Sta- 
tistics, Dr.  W.  H.  Wray,  United  States  Veterinary  Inspector,  arrived  in  this 
city  Sunday  night,  the  14th  April.  After  viewing  the  diseased  horses,  and 
making  a  careful  diagnosis,  he  pronounced  the  disease  to  be  glanders, 
and  they  were  immediately  killed.  Dr.  Wray  also  made  a  careful 
examination  of  all  horses  in  the  livery-stables  and  others,  and  pro- 
nounced them  free  from  an}-  symptoms  of  this  disease,  and  left  Wil- 
mington the  night  of  the  i6th. 

In  May  Dr.  Leinster  Duffy,  Superintendent  of  Health 
in  Craven  County,  reported  distemper  among  horses,  tlie 
exact  nature  of  which  he  was  not  able  to  decide. 

Dr.  Duffy  reported  in  the  BiiUctiii  of  the  North  Carolina 
Board  of  Health  for  July,  1889,  page  68  : 

There  has  been  an  epidemic  of  distemper  among  our  horses,  and 
four  cases  of  glanders  were  discovered,  tw'o  in  the  city  [of  New  Berne] 
and  two  in  the  country.  Two  of  them  died  before  the  arrival  of  the 
United  States  veterinary  expert  sent  us  bj-  request  of  the  State  Board  of 
Health.  The  others  were  killed  as  soon  as  examinations  were  com- 
pleted: no  new  cases  yet  reported. 

Glanders  is  a  disease  of  great  gravity  in  its  relation  to 
the  public  health,  being  transmissible   to  persons  having 
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the  care  of  tliem,  and  in  this  view  of  the  case  it  was  clearly 
the  duty  of  the  State  Board  to  act  promptly  to  suppress  it. 
Another  consideration  of  hardly  less  gravity,  when  we 
estimate  the  greater  liability  to  its  spread  among  horses 
than  among  men,  is  that  horse-owners  in  town  and  country 
should  be  notified  of  the  invasion  of  the  disease.  But  as 
few  of  the  most  intelligent  horse-dealers  and  managers  are 
able  to  distinguish  the  disease  authoritatively,  the  State 
should  have  some  veterinary  practitioner  to  appeal  to  in  the 
diagnosis  and  care  of  the  animals. 

The  application  of  this  Board  to  the  State  Agricultural 
Experiment  Station  elicited  the  reply  from  the  Director, 
Dr.  H.  B.  Battle,  that  no  provision  had  been  made  for  the 
suppression  of  pestilential  diseases  among  animals.  Evi- 
dently, from  the  accumulation  of  facts  concerning  the  dis- 
eases of  domesticated  animals,  and  the  skilled  researches 
which  are  being  made  for  the  discovery  of  an  inoculating 
fluid  to  protect  against 

SWIXE    PLAGUE    AXD    HOG    CHOLERA, 

it  will  become  necessary  for  the  State  to  take  an  active 
part  in  such  work  as  will  place  the  farmer  in  possession  of 
all  the  facts  necessary  to  protect  his  herds  of  swine.  It  is 
a  matter  of  serious  concern  that  in  our  State  immense 
sums  are  lost  annually  by  the  death  of  hogs  from  cholera 
and  swine  plague,  and  that  very  large  amounts  of  money 
go  to  the  West  for  the  purchase  of  meat. 

It  is  not  from  this  standpoint,  though,  that  this  Board 
views  these  diseases,  but  from  that  of  the  communicability 
of  the  diseases  of  these  animals  to  man.  Tuberculosis  is 
a  common  disease  with  beef-cattle.  Tape-worm,  also,  has  its 
origin  in  the  same  source,  while  trichinosis  is  the  commonest 
affection  amonsf  our  swine. 
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TUBERCULOUS    FOWLS. 

Tuberculous  fowls  are  often  exposed  for  sale  in  our  mar- 
kets, and  other  diseases  not  known  as  yet  to  have  any  rela- 
tionship to  our  own  diseases  are  increasing.  One  of  the 
earliest  practical  reports  on  the  transmission  of  consump- 
tion to  the  domestic  fowl  was  made  to  the  Medical  Society 
of  North  Carolina  at  its  annual  meeting  in  Durham  in 
1884.  This  short  report  gave  an  account  of  a  demonstra- 
tion of  the  inoculation  of  a  flock  of  dunghills  that  gobbled 
the  sputa  discharged  by  a  consumptive  on  his  lawn.  The 
other  part  of  the  question  is  not  yet  settled  whether  or  not 
tuberculosis  is  given  to  those  who  consume  this  diseased  flesh. 

MORE    CAREFUL    IXSPECTIOX    OF    MEAT. 

Knowing  the  facts,  though,  this  Board  deems  it  necessary 
to  recommend  a  more  systematic,  vigilant  inspection  of 
meats  by  men  who  are  able  to  detect  such  diseases. 
Municipalities  seem  not  to  be  aroused  to  the  lurking  dan- 
gers, and  every  means  should  be  used  to  aid  them. 

The  dangers  to  the  people,  as  great  as  they  seem  to  be 
are  only  to  a  small  extent  seen  in  the  markets.  There  the 
visible  things  that  either  attract  or  deter  the  purchaser  may 
be  non-essentials.  Even  the  high-smelling  meat  which  has 
made  the  journey  of  half  the  continent  may  not  be  so 
dangerous  as  the  more  attractive  steak  with  its  eggs  of 
tape-worms.  The  purchaser  is  governed  only  by  those 
things  which  appeal  to  his  sight  and  smell,  while  neither 
of  these  senses  would  be  sufficient  to  protect  against  harm. 
Only  a  little  skill  with  a  pocket  lens  is  sufficient  to  deter- 
mine many  of  the  most  harmful  of  the  residents  of  the 
flesh  of  animals. 

The  following  quotation  from    LeuckJiarC s  Parasites  of 
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Man  will  emphasize   more  fully  some  of  the  facts  hereto- 
fore sketched  : 

Many  animals,  especial!}'  smaller  ones,  actually  use  the  eggs  of  ento- 
zoa  as  food.  I  have  myself  observed  specimens  of  gammarus  and  asellus 
aquaticus  feeding  upon  eggs  of  echinorhynchus  which  I  had  placed  in 
the  aquarium;  others  again  take  in  the  eggs  accidentally  along  with 
their  food,  in  greater  or  less  numbers,  sometimes  still  protected  by  the 
covering  of  the  body  of  their  parent. 

In  the  latter  way  grass-feeding  ruminants  are  infected  with  the  eggs 
of  several  tape-worms  which  live  in  the  intestines  of  dogs.  The  "pro- 
glottides "  of  these  worms  crawl  out  of  the  faeces  and  deposit  their  eggs 
upon  grass  stalks.  I  may  also  mention  here  Tenia  Saginata  (medioca- 
nellata)  of  man,  the  eggs  of  which  are  transferred  in  the  same  way  to 
the  stomach  of  the  ox  ;  the  pig  generally  becomes  infected  with  Tenia 
Solium  (tape-worm)  by  feeding  directly  upon  human  ordure,  and  the 
meat-worm  devours  along  with  the  excrement  of  mice,  the  contained 
eggs  of  Spiroptera  ntnnia,  while  the  larva  of  the  cockchafer  takes  in  the 
eggs  of  echinorhynchus  gigas  with  the  faices  of  the  pig.  Man  himself  is 
frequently  attacked  by  parasites  in  the  same  way,  and  dogs,  when  lick- 
ing their  master's  hands,  deposit  the  eggs  of  Peittastomnni,  which  are 
thus  easily  transferred  to  the  alimentary  canal. 

The.se  few  examples  show  how  the  germs  of  parasites  are 
taken  in  with  food. 

We  continue  to  quote  from  LeuckharV s  Parasites  of 
Anivia/s  : 

THE  TR.\NSMI.S.SION  OF  PARA.SITE.S  BY  THE  USE  OE   FLESH  AS  FOOD. 

When  flesh  is  eaten  raw,  as  is  the  custom  in  Abyssinia  and  elsewhere.. 
the  possibility  of  transference  requires  no  special  proof.  The  worms 
thus  swallowed  develop  as  surely  and  constantly  as  in  animals  under 
experiment,  provided  only  that  the\-  find  in  their  new  host  the  condi- 
tions essential  for  their  further  development,  and  that  they  are  not 
injured  by  the  mechanical  process  of  eating.  It  is  thus  sufficiently 
evident  why  Tenia  Saginata  (tape  wonn)  is  found  in  young  and  old 
among  the  Abjssinians  who  eat  raw  beef,  and  why  Europeans  are  also 
rapidly  infested  when  they  begin  to  live  a  la  Abyssinienne. 

It  is  obviously  otherwise  among  civilized  people,  where  it  is  cus- 
tomary to  cook  the  flesh  used  as  food.  The  danger  of  infection  with 
the  young  worms  is  by  this  means  to  some  extent  lessened,  though  the 
protection  thereby  afforded  is  only  a  limited  one. 
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We  may  first  of  all  note  that,  in  spite  of  the  general  prevalence  of 
the  custom  of  cooking  food,  there  are  yet  by-ways  open  for  the  intro- 
duction of  parasites.  Raw  meat  is  prescribed  by  the  physician  in  many 
diseases  as  a  special  nutritious  food.  During  the  preparation  of  certain 
kinds  of  food  (especially  sausages  and  meat-balls)  the  raw  flesh  is  tasted  by 
the  butcher,  cook  or  housewife,  in  order  to  estimate  the  proper  quantity  of 
salt  or  pepper.  Further,  in  this  state  it  forms  the  favorite  food  of  many 
persons,  and  even  whole  classes,  e.  g.y  the  workmen  in  the  manufactur- 
ing districts  of  North  Germany.  It  may  also  happen  that  we  derive 
parasites  from  sausages  or  ham  which  has  come  in  contact  with  infected 
pieces  of  flesh  or  with  living  worms  in  the  butcher's  shop.  The  bladder- 
worm  of  the  pig,  or  its  head,  is  often  accidentally  introduced  in  this 
fashion,  especially  since  the  butchers,  knowing  the  law  against  measly 
flesh,  take  the  greatest  care  always  to  cut  away  and  remove  the  par- 
asites when  they  appear  on  the  surface. 

Where  the  custom  of  private  slaughtering  prevails,  as  in  the  middle 
class  families  of  North  Germany,  the  parasites  may  be  found  in  the 
kitchen  or  store-room,  and  thus  arise  many  possibilities  of  transference 
and  importation.  One  may,  of  course,  urge  that  a  bladder  worm  could 
hardly  be  overlooked  or  inadvertently  swallowed,  but  the  head  is 
enough  for  the  development  of  the  tape-worm,  and,  being  easily  sep- 
arable, could  not  in  this  state  be  distinguished  from  a  little  lump  of  fat 
without  close  examination. 

Cooking — even  boiling  and  roasting — is  not  a  constant  or  sufficient  pro- 
tection against  infection.  It  has  indeed  been  asserted  and  observed  that 
living  intestinal  worms  (usually /,i]^«/a,  but  sometimes  also  the  so-called 
Filaria piscuim)  are  occasionally  found  in  boiled  fish.  Experiments  were 
made  by  Pallas  and  by  Bloch  in  order  to  test  the  truth  of  this.  The 
worms  were  cooked — some  alone  and  some  within  their  hosts,  which 
are  usually  small.  The  results  were,  however,  only  doubtful,  but  it  is 
impossible  any  longer  to  doubt  the  correctness  of  the  statement.  By 
my  experiment  in  i860,  in  the  first  edition  of  this  work,  I  proved  that , 
trichinous  meat  is  by  no  means  thoroughly  disinfected  by  the  usual  treat- 
ment, and  as  little  by  salting  as  by  smoking.  This  statement  which, 
therefore,  applies  to  salt  pork,  smoked  sausages  and  ham  alike,  has  been 
corroborated,  both  bj-  observation  and  experiment,  and  thoroughly 
overthrows  any  faith  in  the  harmlessness  of  the  flesh  we  use  as  food. 
One  must  not,  of  course,  think  that  heat  and  smoke  (pyroligneous  acid) 
and  salt  are  without  any  eff"ect  on  the  parasites  lurking  in  the  flesh. 
On  the  contrary,  one  is  at  once  convinced  that  these  various  influences 
are  wholly,  though  to  diff"erent  degrees,  hurtful  to  the  worms:  but  this 
also  is  certain  that  the  action  must  attain  a  certain  intensity  and  last  a 
certain  time  before  the  worms  die.  Trichina  does  not  perish  till  acted 
on  by  a  temperature  of  from  61°  to  69°,  C;  but  the  temperature  which 
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usually  prevails  in  the  interior  of  the  flesh  during  boiling  or  roasting  is 
often  somewhat  below  this,  and  in  case  of  large  masses,  or  rapid  cook- 
ing, is  so  very  far  from  it  that  the  interior  remains  bloody.  In  such 
cases  neither  the  developmental  power  nor  the  life  of  the  inmates  could 
be  very  seriously  affected.  Much  the  same  may  be  said  of  other  (cold) 
methods  of  smoking.  We  know  of  many  and  serious  illnesses  which 
have  resulted  from  the  parasites  derived  from  ham  or  brain-sausage. 
The  danger  of  partaking  of  such  kinds  of  food  is  greater  since  Trichina 
sometimes  remains  living  for  months  in  masses  of  flesh  so  preserved. 

I  may  further  take  this  opportunity  of  noting  that  trichina  has  a  spe- 
cial and  uncommon  power  of  resisting  external  influences.  It  can- 
not only  remain  living  for  weeks  in  the  summer  time  in  putrefying  mus- 
cles, but  is,  to  a  most  remarkable  extent,  insensitive  to  cold  or  frost. 
During  the  cold  part  of  January  (at  about  20°  to  25°,  C.)  I  left  a  portion  of 
trichinous  flesh  three  daj-s  and  three  nights  in  the  open  air,  and  after 
thawing  it  in  cold  water,  gave  it  to  a  rabbit.  I  hardly  looked  for  any 
result,  and  was  most  astonished,  after  an  interval  of  three  weeks,  to  find 
the  animal  emaciated  and  paral3^zed.  Death  ensued  eight  days  later, 
and  I  then  convinced  myself  that  it  was  throughout  infested  with 
trichiyice. 

Such  considerations  make  it  probable  that  the  facts  established  in  the 
case  of  trichince  cannot  be  directly  applied  to  other  worms.  Indeed, 
cysticerci  are  killed  by  a  temperature  of  50°,  C,  and,  therefore,  much 
sooner  than  the  trichi^tce.  Their  possible  length  of  life  in  preserved 
foods  is  also  shorter,  rarely  exceeding  four  or  five  weeks.  But  there  is 
here,  also,  sufficient  possibility  of  infection,  which  is  indeed  easy  enough 
in  the  case  of  trichinae  saginata,  since  beef  is  often  eaten  in  a  half-raw 
state,  even  after  cooking. 

To  allay  the  apprehensions  of  our  reader,  we  must  not  forget  to  men- 
tion that  infection  through  the  medium  of  boiled  flesh  is,  on  the  whole, 
rare,  since  in  the  great  majority  of  cases  the  parasites  are  killed  by  the 
ordinary  culinary  treatment.  This  is  as  true  of  trichina  as  of  blad- 
der worms,  as  statistical  results  clearly  prove.  Thus,  according  to 
official  reports,  there  are  above  30,000  swine  eaten  yearly  in  Leipsic,  out  of 
which,  according  to  the  results  of  the  Brunswick  investigation,  (which 
furnish  as  yet  the  most  favorable  fraction,  one  trichinous  pig  in  5,000) 
there  ought  to  be  at  least  six  infested  with  trichina.  If  the  parasites 
were  not  rendered  harmless  by  cooking,  we  ought,  obviously,  to  expect 
six  epidemics  oi trichina  yearly,  while  in  reality,  apart  from  a  few  isolated 
cases,  there  have  been  only  two  observed  since  i860 — a  severe  one  in  the 
winter  of  1877,  a"<i  another  less  serious.  In  Sweden,  where,  in  many 
districts,  1  per  cent,  of  the  swine  are  trichinous,  the  disease  is  only  known 
as  a  sporadic  malady,  and  as  such  only  rarely. 

We  have  spoken  mainly  of  the  pig  and  the  ox,  since  these  animals 
furnish  the  largest  proportion  of  the  food  used  by  civilized  people,  and. 
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so  far  as  we  know,  are  the  most  comnion  sources  of  parasites  But  we 
are  also  aware  that  other  kinds  of  flesh  may  also  infect  us  with  parasites. 
Thus  the  pig  harbors  the  cystic  stage  of  Tcrnia  saginata,  though  not  so 
frequently  as  the  ox ;  the  sheep  and  deer  sometimes  contain  the  bladder 
worms  of  Tcenia  solium.  Further,  we  may  find  trichina  in  the  flesh  of 
martins,  foxes,  rats  and  hamsters,  which  are  here  and  there  used  as 
food.  The  assertion  of  Herbst  that  pigeons  and  other  birds  are  also 
infested  with  encapsiiled  trichina  is  based  on  an  error,  for  we  are  not 
yet  acquainted  with  any  bird  capable  of  infecting  man  with  worms.  It 
is  otherwise  with  fishes,  for  we  have  obtained  convincing  proofs,  through 
the  observation  and  experiments  of  Brann  in  Dorpat,  that  the  pike, 
although  it  remains  questionable  whether  this  is  the  onl)'  fish  that  lives 
so,  yields  young  stages  of  Bothriocephalus  latus  to  human  beings.  It  is 
to  be  assumed  that  Bothriocephalus  corpatus  of  Greenland  is  also  derived 
from  the  flesh  of  some  marine  fish  which  harbors  its  young  stage.  It  is 
found,  not  only  in  man,  but  in  dogs  which  are  fed  by  the  Esquimaiix. 
for  the  most  part,  on  raw  or  dried  fish.  At  any  rate,  it  must  be  some 
inhabitant  of  the  water  which  harbors  the  young  stage  of  the  human 
Bothriocephalus,  as  we  infer  with  every  certainty  from  the  crested  cili- 
ated coating,  by  means  of  which  the  embryos  are  able  to  swim  about. 

The  introduction  of  the  germs  of  Helminths  can  also  easily  take  place 
through  small  terrestrial  or  aquatic  invertebrates.  Chance  must,  of 
course,  determine  many  of  the  methods  of  infection.  We  should  as 
little  think  of  eating  a  living  snail  as  a  bladder  worm.  But  such  an 
animal  is  easily  hidden  among  salad  and  vegetables  which  we  eat  raw, 
and  this  is  specially  likely  when  they  have  grown  in  damp  places,  as  is 
the  case  with  water-cresses.  Similarly,  when  eating  roots,  fallen  fruit, 
etc.,  we  may  easilj'  swallow  worms,  insects  and  other  small  animals 
without  noticing  it,  and  be  infected  with  parasitic  germs  of  various 
kinds,  and  when  such  creatures  are  eaten  as  food,  or  as  tid-bits,  as  hap- 
pens especially  among  savage  people,  other  methods  of  infection  are 
obviously  open. 

We  know,  of  course,  as  yet  but  of  instances  which  prove  a  transmission 
accomplished  in  this  wa}'.  Infectionof7"<2'«/acucurnerinamust  be  referred 
to  this  class.  This  parasite  occurs  not  infrequently  in  children  and  is 
transmitted  through  the  dog-louse  (Trichodectes)  in  which  the  worm  is  in 
its  immature  stages;  but  this  mode  of  transmission  is  probabh'  rare  and 
local. 

Under  some  circumstances  drinking  water  is  the  medium  of  infection. 
This  is  especially  the  case  when  the  water  is  derived  from  ponds  or 
reservoirs  inhabited  by  numerous  small  organisms  or  abounding  in 
organic  remains.  Small  Crustacea  (cyclops)  swallowed  along  with  the 
water  transmit  the  guinea-worm,  which,  according  toFedcheuko,  passes 
its  early  life  in  these  animals.     And,  besides,  transmitters  of  parasites, 
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which  here  and  there  are  in  such  waters  free-living  immature  stages  )f 
such  worms  as  Dochrnius  Trigonocephalus,  which  are  carried  with  water 
into  the  intestines  and  there  settle  down.  E.  N.  D. 

SLAUGHTER-HOUSES   SHOULD    BE    INSPECTED. 

Nearly  all  the  evils  which  threaten  consumers  of  flesh 
food  could  be  corrected  by  proper  inspection  of  slaughter- 
houses. Cattle  are  often  delivered  to  slaughter-houses  in  a 
very  poor  condition,  man\-  times  diseased,  and  unfit  for 
food.  There  are  no  conveniences  for  pure  water  and  food, 
so  that,  to  save  from  loss,  these  animals  are  slaughtered  as 
fast  as  can  be,  beginning  with  the  ill-conditioned.  This 
may  not  be  true  of  every  slaughtering  establishment,  but 
in  the  great  majority  of  them,  there  is  the  scantiest  pro- 
vision for  the  welfare  of  the  cattle.  It  would  seem  to  be 
a  part  of  economy  to  supply  the  animals  to  be  marketed 
with  good  food  and  water  that  their  weight  be  not  reduced, 
but  such  ideas  do  not  prevail. 

Habits  of  uncleanliness  abound  in  most  of  these  places, 
and  it  is  reasonable  to  venture  that  if  the  consumers  could 
look  on  at  the  slaughtering  of  animals  and  note  the  dis- 
regard of  cleanliness,  the  amount  of  butcher's  meat  sold 
would  be  greatly  decreased.  Fortunately  for  the  consumer, 
fire  has  great  power  to  purify,  and  thorough  cooking  merci- 
fully delivers  from  the  objectionable  things  and  from  the 
harmful  things  which  often  lurk  in  such  food. 

It  is  a  practice  with  some  butchers,  in  fact  with  most  of 
them,  to  feed  the  hogs  on  the  offal  of  the  slaughter-house. 
They  have  no  protection  from  the  weather,  are  confined  in 
a  pen  knee-deep  in  liquid  filth,  and  are,  in  fact,  placed  in 
the  very  best  conditions  for  disease.  The  hog  is  not  a 
a  meat-eater,  but  his  voraciousness  leads  him  to  eat  any- 
thing within  his  reach,  and  this  economical  habit  is  made 
use  of  bv  the  butchers  in  a  most  disgusting  wav.      If  a  lot 


54       NORTH  CAROLINA  BOARD  OF  HEALTH. 

Oi  beef  or  other  meat  is  about  to  spoil,  it  is  thrown  into 
cauldrons  where  it  is  boiled  for  food  for  the  hogs.  This  is 
thrown  to  them  on  the  ground  and  they  devour  it  greedily. 
When  we  consider  that  these  animals  are  in  this  way 
being  prepared  for  market,  it  is  a  wonder  that  we  do  not 
have  more  sickness  from  eating  such  food. 

The  condition  of  the  slaughter-houses  is  not  confined  to 
North  Carolina  or  any  part  of  the  United  States,  but  is 
very  common  in  some  sections,  as  the  following  quotations 
will  show. 

The  author  of  this  inspection  report,  Dr.  R.  Harvey 
Reed,  of  Mansfield,  Ohio,  is  an  active  sanitarian  of  exten- 
sive reputation  for  his  untiring  zeal,  and  for  his  honest 
dealing  with  questions  appertaining  to  the  public  health. 
Dr.  Reed  made  this  inspection  and  furnished  this  report  to 
the  Richland  County  Humane  Society,  November  21, 
1890 : 

.SI.AXIGHTER-SHOPS    OF    MANSFIELD    INSPECTED    RV   THE   CITV    HEALTH 
OFFICER,    R.    HARVEY   REED,    M.  D. 

On  the  strength  of  a  score  or  more  complaints  from  as  many  different 
citizens,  the  sanitary  policeman  and  your  health  officer  made  a  system- 
atic inspection  of  the  various  slaughter-houses  which  encircle  our 
city,  during  the  months  of  June,  Juh'  and  August.  We  found  ten 
slaughter-houses  in  all,  which  can  truly  be  said  to  surround  our  city, 
north,  south,  east  and  west. 

These  shops  in  point  of  perfection  in  construction  and  arrangements 
range  from  miserable  to  fairly  good  ;  in  point  of  cleanliness,  from  filthy 
to  fair ;  in  point  of  humanity  to  the  victims  to  be  .slain,  from  barbarous 
to  fair.  The}-  are  nearl)'  all  just  outside  the  corporation  limits,  and 
some  of  them  are  two  or  three  miles  outside  of  the  city  limits.  One  is 
just  inside  the  corporation  line,  while  the  majority  are  just  beyond  the 
boundary  line  of  the  city. 

One  of  the  omnipresent  associates  of  each  of  these  slaughter-houses 
is  a  pen  of  hogs,  which  are  feasted  on  the  blood,  intestines,  and  other 
offal,  which  constitute  their  chief  diet,  and  on  which  thej'  live,  grow 
and  are  fattened.  I  inquired  occasionally  if  they  fed  their  hogs  corn 
for  awhile  before  they  were  slaughtered,  but  received  a  negative  answer. 
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One  man  said  he  never  killed  his  hogs  for  home  consumption,  bnt  sold 
them  to  be  shipped  East. 

Just  imagine  the  flavor  of  pork  fattened  on  the  offal  of  a  butcher- 
shop,  whose  daily  drink  is  blood,  and  v^-hose  diet  is  the  entrails  of  their 
slaughtered  companions. 

You  would  all  "gag"  at  the  idea  of  eating  dog  meat,  but  will  you 
tell  me  how  much  better  in  point  of  cleanliness  and  purity  a  hog  is  which 
is  fattened  on  the  poorest  and  foulest  class  of  flesh  imaginable  than  the 
camivora  whose  nature  it  is  to  live  on  meat.  Is  it  any  wonder  Germany 
has  excluded  the  American  hog  from  their  markets  ?  We  are  not  here  to 
condemn  the  hog  that  is  fattened  on  corn  and  fares  sumptuously  on  pure 
water  every  day,  but  the  hog  that  quenches  his  thirst  with  blood  and  is 
fattened  on  spoiled  meat  and  intestines  is  not  fit  for  the  use  of  man  as 
an  article  of  diet,  in  the  humble  opinion  of  the  writer. 

A  huge  pile  of  bones  is  another  fragrant  associate  of  the  slaughter- 
houses with  all  their  delicate  and  penetrating  odors ;  while,  as  a  rule, 
the  floors  of  these  houses  were  open  and  the  blood,  bloody  water  and 
other  organic  juices  trickled  down  between  the  flooring  and  saturated 
the  soil  beneath,  which  in  turn  became  one  seething  mass  of  putrefying 
corruption  filled  with  off'ensive  and  obnoxious  odors.  Frequently  we 
found  baskets  and  boxes  filled  with  spoilt  hams,  shoulders,  side  meat 
and  other  decaying  flesh  ornamenting  diff'erent  parts  of  the  slaughter- 
house to  aid  in  keeping  up  the  fragrance  of  the  room. 

Now  imagine  a  hog  pen  with  all  its  natural  odors,  to  which  are  added 
the  fragrance  of  decomposing  blood  and  flesh  on  one  side,  a  pile  of 
odoriferous  bones  on  the  other,  and  the  soil  underneath  seething  with 
putrefying  organic  matter,  and  the  room  itself  ornamented  with  decay- 
ing meats,  as  were  actually  the  facts  in  some  of  these  shops,  and  then 
imagine  such  a  place  in  which  to  kill  and  cool  the  animals  from  which  you 
obtain  your  choice  roasts  and  choice  steaks,  which  must  hang  for  hours  in 
this  fragrant  atmosphere  while  cooling  or  awaiting  transportation  to  the 
city,  and  you  have  a  faint  picture  of  the  average  butcher-shop  of  <nir 
city,  and  the  atmosphere  our  meal  enjoys  prior  to  its  journey  to  the 
frying-pan. 

Its  transportation  from  the  slaughter-house  to  the  meat  market  is  no 
less  romantic.  Here  it  is  dumped  into  a  dirty,  filthy,  greasy,  bloody, 
besmeared,  stinking  wagon  box  and  covered  with  a  dirty  cloth  that  Ihe 
meanest  man  in  town  would  scorn  to  use  as  a  horse-blanket,  for  the  worst 
"  crowbait  "  in  the  city  ;  which  is  covered  with  blood  and  dirt ;  smells 
like  a  carrion  and  is  little  better,  but  is  plenty  good  enough  to  cover 
the  tender  mutton  or  stall-fed  beef  on  its  way  from  the  slaughter-house 
to  the  market. 

Now,  ladies  and  gentlemen,  if  you  don't  believe  this,  and  think  I  am 
overdrawing  the  picture,  go    and    see    for  yourselves,    don't   take  my 
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word  for  it,  and  I  will  guarantee  that  you  will  come  back  and  say  to 
me,   "The  half  has  not  yet  been  told." 

Beeves  are  shot  in  the  country  and  hauled  for  hours  in  a  wagon  in  the 
hot  weather  until  I  have  seen  them  bloated  up  like  a  drum  before  they 
reach  the  slaughter-houses  and  are  dressed.  Does  anyone  imagine  that 
adds  to  their  delicacy  or  improves  their  flavor? 

Under  the  present  management  of  our  butcher-shops,  who  knows  what 
kind  of  animals  are  killed  and  supplied  to  our  meat  markets?  Have 
we  any  guarantee  that  diseased  hogs  or  cancerous  beeves  and  consump- 
tive .sheep  are  not  occasionally  killed  and  sold  to  our  people  ? 

We  know  of  two  instances  where  certain  parties  tried  to  sell  cancerous 
beef  in  this  city,  but  were  frustrated  in  their  ends  by  the  vigilance  of 
our  sanitary  policeman.  I  know  that  consumption  has  existed  among 
some  of  the  flocks  of  sheep  in  our  county.  Who  knows  how  many  more 
such  cases  existed  in  the  county,  or  how  many  of  them  were  rushed  into 
the  market  and  sold  to  our  people  as  ' '  spring  lamb. ' '  I  have  seen  scores 
and  scores  of  sheep  livers  from  sheep  that  were  slain  for  our  markets 
literally  covered  with  tubercles,  and  yet  the  mutton  was  sold  just  the 
same  as  though  it  came  from  the  healthiest  wether  in  the  State  of 
Ohio. 

Who  knows  how  many  choleraied  chickens  and  turkeys  have  found 
their  way  into  our  markets  and  been  eaten  by  our  people?  The  com- 
mon "'pudding  meat"  of  our  shops  has  an  interesting  history,  sur- 
rounded with  fragrance  and  tainted  with  romance.  This  delicate  luxury 
is  the  child  of  the  shop-soured  scraps  that  have  become  unsalable, 
which  are  cooked  up  with,  and  not  infrequently,  the  calves  and  sheep 
heads  (the  two  latter  with  the  brains  and  eyes  also),  until  the  bones  can  be 
shook  out  of  them,  when  they  are  picked  out  and  the  meat  is  ground 
up  and  seasoned  highly,  so  as  to  cover  any  tainted  flavor  it  may  have, 
and  is  then  stuffed  into  skins,  when  it  is  ready  for  sale,  and  in  this  way 
an  unpalatable,  unmarketable  batch  of  meat  is  made  salable.  Bologna 
sausage  may  be  said  to  be  just  a  grade  above  the  former,  but  likewise  is 
composed  of  shop-soured  meat  mixed  with  "  blue  meat,"  i.  e..  old  cows, 
and  the  like,  that  are  too  poor  and  tough  to  place  on  the  market  in  any 
other  shape. 

When  an  accumulation  of  this  is  gathered  up  it  is  not  unfrequently 
sent  to  a  foundry  on  Fourth  street,  where  it  is  ground  by  steam  in  an 
old,  dirty,  fly-covered  cutting  box,  all  gummed  up  with  dried  blood, 
fibrin  and  meat  juices,  whose  fragrance  is  enough  to  entice  the  buzzards 
for  miles  around,  but  which  is  little  better  than  some  of  the  meat  that 
is  sent  there  to  be  ground;  after  this  the  meat  pulp  is  highly  seasoned  ; 
a  little  smoked  bacon  is  sometimes  cut  up  with  it  to  give  it  a  palatable 
flavor,  when  the  whole  mass  is  thoroughly  mixed  and  stuffed  in  skins, 
smoked  a  little  and  olaced  on  the  market. 
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The  average  butcher  sausage  shares  practically  the  sauie  fate,  and  is' 
usually  made  from  stale  pork  and  seasoned  with  sage  and  other  condi- 
ments to  cover  its  tainted  taste  and  give  it  a  degree  of  palatability. 

Some  of  the  firms  have  their  own  machinery  and  cut,  mix  and  stuff 
their  own  pudding,  bologna  and  sausage,  but  that  is  no  guarantee  that 
its  quality  is  greatly  improved  thereby,  except  that  it  is  not  quite  so 
public,  and  in  some  instances  the  tuachiuery  is  kept  more  cleanly.  They, 
no  doubt,  think  where  ignorance  is  bliss  it  is  folly  to  be  wise,  on  the 
part  of  the  general  public. 

Few  of  the  butchers  of  this  city  furnish  their  own  "skins"  for  the 
sausage,  bologna  and  the  like,  but  purchase  them  from  Chicago  and 
other  large  cities.  But  5'ou  ask  me  what  are  "skins?"  They  are  the 
small  intestines  of  the  beef,  hog  or  sheep,  usually  the  former,  but  sel- 
dom the  latter,  which  are  supposed  to  be  cleaned  b\-  washing  and 
scraping  until  all  the  mucous  lining  is  removed  and  the  "skin"  is  left 
clear  and  transparent 

Those  of  us  who  were  raised  on  the  farm  and  enjoyed  the  rare  luxury 
of  cleaning  hog  "skins"  on  butchering  day,  can  recall  to  memory  this 
tedious  process,  which  requires  hours  of  diligent  work,  scraping  each 
"skin"  with  a  hickory  scraper  on  a  smooth  oak  shingle,  inch  by  inch, 
until  it  would  pass  muster  when  "blowedup"  by  our  mothers,  who 
inspected  them  carefully  to  see  that  they  were  perfectly  clear  and  trans- 
parent throughout,  naturally  become  skeptical  when  we  learn  that 
these  "skins"  now-a-days  are  bought  by  the  bushel,  so  to  speak,  in 
Chicago  and  other  large  cities,  all  cleaned  and  ready  for  use  for  a  few- 
cents  a  pound,  and,  as  butchers  have  told  me,  for  less  than  they  can 
clean  their  own  "  skins,"  and  then  to  look  at  these  slimy  coverings  for 
our  sausage  and  take  a  few  sniffs  of  their  fragrance  before  they  are 
used,  I  am  sure  that  but  few  of  you  will  be  able  to  suppress  the  feeling 
of  skepticism  as  to  their  actual  cleanliness. 

The  question  now  naturally  arises,  How  are  we  to  improve  this  state 
of  affairs  as  regards  the  slaughter-houses  of  our  city  ? 

My  reply  is  to  establish  an  abattoir,  which,  in  other  words,  is  a  city 
slaughter-house,  owned,  governed,  controlled  and  run  by  the  city,  where 
all  animals  and  fowls  must  be  inspected  before  they  are  killed,  and 
where  all  meat  brought  to  the  city  must  pass  inspection  before  il  is 
placed  on  sale  in  the  city  markets. 

In  this  way  you  would  only  have,  and  only  need  to  support  one 
slaughter-house  instead  of  ten.  This  could  be  made  first-class  in  all  its 
apartments  from  a  sanitary  and  cleanly  standpoint,  as  well  as  from  a 
humane  aspect.  Ample  yards,  clean,  healthy,  comfortable  stalls  and 
coops  should  be  supplied,  where  the  animals  and  fowls  can  be  properly 
cared  for  and  fed  and  watered  until  inspected  and  slaughtered. 

The  building  should  be  so  constructed  as  to  be  always  kept  in  a  per- 
fectly  sanitary    condition,    as   well   as  scrupidously  clean.     The    floor 
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should  be  made  so  it  can  be  flushed  and  kept  perfectly  clean,  and  the 
blood  and  offal  all  cleaned  up  every  day  and  properl}-  cared  for,  which 
should  be  done  by  cremating  it,  or  by  using  it  for  a  fertilizer,  but  not  by 
feeding  a  pen  of  pigs  in  an  adjoining  inclosure  to  the  slaughter-house. 

If  it  is  used  for  feeding  hogs  at  all,  they  should  be  kept  far  enough 
away  from  the  slaughter-house  not  to  taint  the  air  under  any  circum- 
stances, and  hogs  so  raised  should  not  be  killed  for  pork  until  they 
have  been  fed  for  at  least  six  or  eight  weeks  on  corn,  oats  or  chop-feed, 
without  the  use  of  any  offal  whatever,  before  they  are  killed,  and,  even 
vmder  these  circumstances,  I  do  not  consider  it  economj'  or  advisable  to 
use  the  offal  in  this  wa^-,  as  it  cannot  be  productive  of  the  highest  class 
of  pork. 

A  competent  butcher  should  be  put  in  charge  of  this  abattoir  under 
the  control  and  direction  of  the  health  department  of  the  city,  and  be 
allowed  such  help  as  is  necessary  to  do  the  requisite  amount  of  work. 
A  competent  live  stock  and  dressed  meat  inspector  should  be  employed, 
who  should  inspect  all  the  animals  and  fowls  before  they  are  slaugh- 
tered, and  all  the  dressed  or  undressed  meat  of  any  kind  before  it  is  sold 
or  placed  on  the  market. 

In  this  way,  and  after  this  manner  only,  can  you  expect  to  have  the 
meat  supply  of  our  city  regulated  and  feel  reasonably  certain  of  being 
supplied  with  good,  healthy,  wholesome,  clean,  fresh  meat. 

I  have  no  doubt  but  what  I  will  be  censured  for  this  report  and  these 
suggestions  b}'  some  of  my  fellow-citizens,  but  I  can  assure  you  I  have 
not  made  this  to  injure  anyone,  or  interfere  with  his  trade  or  daily 
income,  but,  on  the  contrary,  to  aid  the  butchers  of  our  city  by  getting 
rid  of  their  individual  slaughter-shops  and  establish  one  central  slaugh- 
tering place,  kept  under  the  control  of  the  city,  and  run  in  such  an 
economical  manner  as  to  just  simply  cost  the  actual  expenses  of  the 
same,  which  will  be  much  less  than  keeping  up  ten  shops  and  as  many 
bvitchers  scattered  all  around  our  city;  and  not  only  that,  but  be  able  to 
insure  the  cleanliness  as  well  as  the  healthy  condition  of  the  meat 
slaughtered  and  sold  to  the  city  at  large. 

This  will  in  no  way  interfere  with  the  meat  markets  or  prevent  any 
butcher  from  bu3'ing  his  own  beeves,  sheep  or  swine,  but.  instead  of 
killing  them  himself,  he  takes  them  to  the  abattoir,  where  they  are 
inspected,  slaughtered,  dressed  and  he  charged  with  the  actual  expenses 
of  the  same,  except  the  cost  of  inspection,  which  the  city  should  pay. 

All  the  rendering  of  lard  and  tallow,  the  making  of  sausage,  bologna 
and  pudding  meat,  and  the  curing  of  hams,  bacon  or  dried  beef  should 
be  done  at  the  abattoir  for  each  butcher,  and  delivered  to  him  in  proper 
condition  at  simply  the  cost  of  production. 

No  meat  dressed  outside  the  corporation  limits  should  be  allowed  to 
be  placed  on  the  citj-  markets  before  it  is  inspected  and  receives  a  clear- 
ance card  from  such  officer.    All  fowls,  whether  dressed  or  alive,  intended 
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for  the  city  markets,  should  pass  through  the  abattoir  and  be  inspected 
before  being  placed  on  sale,  and  when  dressed  for  the  city  trade  should 
be  dressed  at  the  abattoir  and  returned  to  the  salesman  or  market  place. 

In  Boston,  where  they  established  an  abattoir  in  1877,  the  clerk  of  the 
Board  of  Health  of  that  city  wrote  me:  "The  establishment  of  the 
abattoir  in  this  city  removed  from  our  midst  a  number  of  slaughter- 
houses that  no  effort  of  the  Board  of  Health  could  prevent  from  being 
an  offense  to  the  public  in  their  neighborhood.  No  complaint  has  been 
made  against  the  abattoir  since  its  establishment,  and  from  frequent 
personal  examinations  it  appears  to  be  conducted  with  the  care  and 
vigilance  all  such  institutions  should  be  if  they  are  to  be  a  success,  such 
as  we  believe  ours  to  be. ' ' 

I  trust  this  report  will  be  received  in  the  spirit  in  which  it  is  given, 
and  not  be  construed  as  being  intended  in  any  way  to  injure  the  butchers 
of  our  city,  either  individually  or  collectively  (who  I  have  no  reason  to 
believe  are  any  worse  than  those  of  other  cities).  To  aver  that  I  have 
scrupulously  avoided  anything  personal  in  it,  but  have  based  it  entirely 
on  general  information  obtained  from  personal  inspection,  and  whilst  I 
have  tried  to  guard  the  personal  interests  of  all  concerned.  I  have  also 
endeavored  to  make  a  careful  yet  impartial  inspection,  and  report  and 
trust  that  it  will  finally  result  in  the  greatest  good  to  the  greatest 
number. 

If  our  people  are  satisfied  with  the  present  manner  our  meat  is  pre- 
pared for  the  market,  they  have  a  right  to  say  so;  but  if  they  are  not, 
they  have  recourse  by  the  establishing  and  maintaining  of  an  abattoir. 

CAPE    FEAR    RIVER    QUARANTINE. 

The  Quarantine  of  the  Cape  Fear  is  under  the  control  of 
the  State,  and  what  property  appertains  to  it  also  belongs 
to  the  State.  Under  the  management  of  Dr.  W.  G.  Curtis, 
whose  residence  is  at  Southport,  twenty-five  miles  below 
Wilmington,  where  the  station  is  located,  by  dint  of  vigil- 
ance, firmness,  and  at  times  the  practice  of  methods  which 
belong  to  a  passing  period  of  quarantine  service,  he  has 
succeeded  in  keeping  our  port  free  from  importable  pesti- 
lential diseases.  He  has  been  steadily  sustained  in  his 
efforts  by  the  two  other  members  of  the  Quarantine  Board, 
who  reside  in  Wilmington.  Fortunately  lor  us,  the  tropics 
have  been  free  from  yellow  fever  for   several  seasons,  and 
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for  the  last  two  seasons  the  station  has  not  been  under  a 
strain.  In  times  of  epidemic  threatening,  though,  the 
practice  at  the  quarantine  is  reduced  nearly  to  a  non-inter- 
course system,  damaging  to  the  trade  of  the  port,  but  a 
necessity.  Nearly  every  Southern  port  has  been  through 
the  same  trials  as  that  of  Wilmington,  and,  beginning  with 
New  Orleans,  one  by  one,  quarantine  stations,  upon  a 
thorough  scientific  basis,  have  been  established. 

The  quarantine  outfit  which  has  been  adopted  was  con- 
ceived and  put  into  practical  operation  by  Dr.  Joseph  Holt, 
of  New  Orleans.  After  years  of  trial  and  improvements 
added  to  it,  it  has  so  far  proved  effectual,  and  has  been 
adopted  at  the  Southern  quarantine  refuges  under  the  con- 
trol of  the  U.  S.  Government. 

An  opportunity  was  recently  afforded  to  the  members  of 
the  North  Carolina  Board  of  Health  (December  7,  1890),  dur- 
ing the  progress  of  the  meeting  of  the  American  Public 
Health  Association  in  Charleston,  to  inspect  the  workings 
of  the  Holt  Apparatus.  This  Charleston  Station  is  a 
duplicate  of  the  Holt  Apparatus  at  New  Orleans,  on 
a  somewhat  smaller  scale,  but  with  all  the  improvements 
which  practice  has  suggested.  We  owe  to  the  courtesy 
of  the  Charleston  Board  of  Health,  our  opportunity  for  a 
thorough  examination  of  the  apparatus  while  at  work. 
Being  just  such  an  outfit  as  the  quarantine  station  at  South- 
port  must  have,  sooner  or  later,  a  description  of  it  as  given  by 
Dr.  H.  B.  Horlbeck,  the  efficient  health  officer  of  Charles- 
ton, is  appended  : 

The  Holt  System  of  Maritime  .Sanitation  in  Charleston  was  initiated 
February  5th.  rSgo,  on  the  Norwegian  l)ark  John  Haussen.  Ballast 
discharged,  the  vessel  disinfected  and  fumigated. 

The  Charleston  Quarantine  Station  is  situated  on  the  east  end  of  James 
Island,  on  or  near  the  site  of  Fort  Johnson. 

It  is  about  three  miles  from  Charleston,  and  is  conveniently  near  to 
the  track  of  vessels  coming  to  the  city. 

It  is  provided  with  two  wharves,  affording  mooring  with  twenty-tww 
feet  of  water  at  low  tide. 
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One  of  these  warves  is  for  unloading  vessels  having  ballast,  the 
other  for  vessels  undergoing  fumigation  and  disinfection.  The  rules 
governing  quarantine  require  that  all  vessels  with  ballast  from  an 
infected  or  suspected  port,  shall  have  the  same  taken  out  and  deposited 
at  the  station.  This  wharf  is  provided  with  a  steam  lift,  which  has  a 
capacity  of  twenty  tons  an  hour.  The  ballast  is  carried  on  cars  specially 
constructed,  on  an  iron  rail  track,  to  such  point  as  is  convenient  to  the 
station. 

The  wharf  for  vessels  to  be  fumigated  has  a  frontage  of  200  feet. 
Along  the  entire  front  there  is  a  12-inch  galvanized  iron  tube,  con- 
necting with  the  furnace,  hereinafter  described,  to  deliver  sulphur  diox- 
ide gas;  also  it  is  provided  with  a  2-inch  pipe  connecting  with  the  tank 
containing  bi-chloride  mercury  solution. 

The  plant  has  given  the  fullest  satisfaction. 

The  cylinder  furnishes  steam  heat  to  any  desired  degree — 240°  being 
nsed. 

The  furnace  on  a  recent  occasion  has  given  gas  testing  18  per  cent, 
dioxide  of  sulphur,  and  the  mercury  solution  is  used  with  ease  and 
dispatch. 

All  clothing,  bedding,  hangings,  mattresses.  &c.,  are  taken  from  ves- 
sels undergoing  maritime  sanitation  and  placed  in  a  cylinder,  and  allowed 
to  remain  fifteen  to  twenty  minutes,  subjected  to  a  temperature  of  230° 
dry  and  moist  heat,  which,  it  is  believed,  thoroughly  destroys  all  bacteria 
inimical  to  human  life.  The  vessel  is  thoroughly  washed  down  inside 
with  bi-chloride  of  mercury  solution  (i  to  1,000  or  2,000,  as  necessary.) 

After  an  entire  cleaning  up  of  the  vessel  the  hatches  are  covered  over 
and  fumes  containing  18  per  cent,  sulphur  dioxide  gas  are  forced  in  and 
the  foul  air  driven  out,  until  vessel  is  thoroughly  filled  up  with  the  dis- 
infecting medium.  This  is  allowed  to  remain  from  twelve  to  twenty- 
four  hours. 

In  case  of  decided  infection  or  danger,  the  vessel  and  ship's  companj- 
are  kept  at  Quarantine  for  observation  for  five  days  after  these  processes 
are  carried  out. 

In  accordance  with  an  invitation  from  Dr.  C.  P.  Wilkinson,  President 
of  the  Louisiana  State  Board  of  Health,  two  representatives  of  the 
Charleston  Board  of  Health,  (engaging  the  services  of  a  draughtsman), 
visited  New  Orleans  June  ist,  1889,  the  occasion  being  the  opening  and 
inspection  of  the  New  Orleans  plant  by  the  authorities  of  the  State  of 
Louisiana. 

A  careful  study  of  their  plant  was  made,  and  new  plans  were  drawn 
out,  from  which  the  present  plant  was  constructed. 

A  cylinder  for  dry  and  moist  heat  was  made,  thirty  feet  long  b^- 
eight  feet  in  diameter,  constructed  of  X-i"ch  flange  steel,  longitudinal 
.seams  double  riveted,  the  heads  being  made  hemispherical,  and  secured 
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by  eye-bolts  and  nuts,  this  plan  being  common  to  the  Geaeste  &  Hir- 
scher,  and  the  New  Orleans  disinfecting  apparatus.  A  crane  was  also 
provided  for  swinging  the  movable  head  out  of  place.  The  cylinder  is 
covered  with  hair  felting  and  canvass  to  prevent  radiation.  A  double 
track  was  made  of  iy2"-si2yi'\\ron,  suspended  from  top  of,  and  running 
the  whole  length  of  cylinder,  connecting  by  movable  rails  with  an  outside 
track  suspended  from  the  beams  of  the  building. 

On  this  track  rolls  a  truck  thirty  feet  long,  made  in  sections,  from 
which  are  suspended  clothes  racks;  above  the  racks  is  a  canvass  cover 
to  prevent  any  dripping  of  condensed  steam,  and  beneath  is  a  galvan- 
ized wire  netting  to  catch  any  falling  articles.  Along  the  bottom  of 
cylinder  is  laid  a  double  manifold  forming  two  pipes  4''  in  diameter 
extending  the  whole  length,  connecting  at  the  centre  through  bottom  of 
cylinder  with  a  T  pipe.  On  the  sides  of  this  manifold  are  circular 
openings,  5^'  centres,  and  with  these  openings  connect  i>^^^  diameter 
pipe-coils,  secured  to  manifold  by  collars  on  ends  and  nuts,  these  coils 
lining  the  inside  of  the  cylinder.  At  the  ends  of  manifolds  are  pipes 
fitted  for  drawing  off  the  condensed  steam;  these  pipes  being  laid  along 
one  side  of  manifold  and  passing  back  from  ends  to  centre,  where  they 
connect  with  valves  outside.  There  is  also  a  perforated  steam-pipe  on 
opposite  side  manifold,  entering  at  centre  and  passing  towards  both 
ends  of  cylinder  for  moist  heat.  Steam  being  admitted  through  the 
centre  of  the  T  pipe,  passes  into  one-half  of  manifold,  its  whole  length, 
thence  through  one  end  of  coils  (water  passing  out  of  ends  of  manifold), 
thence  around  coils  and  out  of  other  half  of  manifold,  making  a  com- 
plete circuit  of  coils,  and  perfect  circulation.  There  is  also  a  drain-pipe 
in  bottom  of  cylinder  near  the  centre. 

The  manifold  and  circulation  are  unlike  the  apparatus  in  New 
Orleans.  The  cylinder  is  provided  with  two  weighted  safety-valves  set 
at  ten  pounds,  also  with  steam-gauge  and  thermometers.. 

The  fumigating  apparatus  consists  of  sulphur  furnace  composed  ot 
two  pans  made  of  cast  iron  three  feet  wide,  five  feet  long,  and  four 
inches  deep,  bolted  end  to  end,  covered  over  top  with  three-sixteenth- 
inch  plate  forming  a  wagon  top  twenty-one  inches  above  pans,  having 
doors  at  end  for  charging  with  sulphur,  provided  with  ventilators  near 
the  bottom.  In  the  top  of  this  cover  at  center  is  a  lo-inch  opening 
with  curtains  of  sheet  iron  on  either  side  dropping  down  to  within  four 
inches  of  the  bottom  of  pans :  connecting  with  this  opening  is  a  pipe 
leading  down  to  within  six  inches  of  the  bottom  of  the  reservoir,  made 
of  "-s-inch  iron,  thirty  inches  in  diameter  by  five  feet  high,  placed  along- 
side. At  the  top  of  this  reservoir  is  a  second  pipe  leading  to  a  No.  4 
exhaust  fan,  and  discharging  into  a  12-inch  pipe  of  galvanized  iron  run- 
ning to  head  of  wharf,  where,  by  suitable  connections,  it  is  led  into  hold 
of  vessel.     The  pans  rest  on  a  brick  foundation,   forming  a  small   fur- 
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nace  at  one  end  (with  doors  for  firing  and  controlling  draught),  from 
which  fire  and  smoke  pass  under  bottom  of  pan  to  the  opposite  end  and 
thence  to  stack. 

Upon  suitable  connections  having  been  made  with  the  vessel,  by  using 
asbestos  twilled  cloth  pipes  to  allow  for  the  rise  and  fall  of  tides,  &c.,  a 
small  fire  is  made  under  the  pans,  heating  them  up  to  400°,  or  sufiicient 
to  ignite  the  sulphur  ;  this  can  be  ascertained  b}'  occasionallj'  throwing 
in  small  pieces  of  sulphur,  care  being  taken  not  to  heat  the  pans  too  hot 
as  this  would  sublime  the  sulphur.  As  soon  as  the  proper  heat  is  obtained 
the  pans  are  charged  with  about  one  hundred  pounds  of  sulphur  each  ; 
the  fan  started,  drawing  the  fumes  under  the  curtains,  through  the 
reservoir  (there  depositing  any  fire,  and  being  partially  cooled),  thence 
through  fan  and  forcing  them  through  12"  pipe  to  vessel.  The  fan 
being  driven  by  a  5x7  centre  crank  engine. 

Upon  a  tower  thirty-five  feet  high  is  erected  a  wrought-iron  tank  ten 
feet  in  diameter  by  nine  feet  high,  covered,  and  on  the  top  of  this  cover 
a  large  sized  spirit  barrel  is  secured,  having  a  plug  in  the  bottom  ;  there 
is  also  a  No.  4  brass-lined  pump  connecting  with  this  tank  to  supply  it 
with  water  ;  pipes  also  lead  from  the  tank  to  the  head  of  wharf,  where 
suitable  connections  are  provided  for  hose.  The  mercury  solution 
being  deposited  in  barrel  on  top  of  tank  is  discharged  into  tank  through 
plug  in  bottom  where  it  is  mixed  with  the  water  in  the  tank.  One-inch 
four-ply  rubber  hose  and  nozzle  are  provided  for  conveying  contents  of 
tank  from  wharf  connections  into  hold  and  vessel. 

A  forty  horse-power  return  tubular  boiler,  set  in  brick  work,  supplies 
steam  for  cylinder,  engine,  and  pump,  the  whole  apparatus  being  con- 
tained in  a  building  seventy-eight  feet  long  by  forty-one  feet  wide. 

In  applying  the  moist  and  dry  heat  to  clothing,  bedding,  &c.,  the 
same  is  hung  and  laid  on  the  racks,  arranging  them  as  openly  as  possi- 
ble. Steam  is  then  turned  on  to  the  coils  for  about  fifteen  minutes, 
expanding  and  driving  the  air  out  of  the  cylinder  ;  the  racks  are  then 
drawn  into  the  cylinder  by  a  rope  and  pulley,  the  movable  track  removed 
and  the  head  closed  and  secured.  After  the  temperature  has  reached 
l8o°-i90°,  F.,  of  dry  heat,  the  steam  is  turned  into  perforated  pipes  at 
the  bottom  of  cylinder  till  it  reaches  a  pressure  of  ten  pounds.  After  a 
lapse  of  five  minutes  tliis  pressure  is  turned  off  and  applied  again  ;  in  so 
doing  the  air  confined  in  pillows,  mattresses,  &c.,  is  expanded,  and 
by  applying  the  heat  a  second  time  it  penetrates  to  the  center  of  the 
articles.  After  keeping  this  moist  heat  on  for  about  fifteen  minutes 
more  it  is  allowed  to  escape,  when  the  heat  from  coils  will  run  the  ther- 
mometer up  to  230°-24o°,  F.  The  bolts  in  the  head  are  then  slackened 
and  the  vapor  remaining  in  the  cylinder  allowed  to  escape.  The  head 
is  then  swung  back  ;  the  movable  track  replaced,  and  the  racks  rini  out, 
when  everything  will  be  found  perfectly  dry.  No  leather  or  rubber 
goods  should  be  placed  in  the  cylinder. 
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VACCINATION. 

Neglect  of  Vaccination. — Americans,  in  general,  trouble 
themselves  but  little  with  any  means  of  prevention.  It 
usually  takes  the  costly  routes  of  danger  to  impress  them 
with  the  necessity  of  reform.  It  has  been  many  years 
since  small-pox  was  known  in  North  Carolina.  There  is 
no  compulsory  vaccination  law,  in  consequence,  there  may 
be  found  in  every  community  young  men  and  women  who 
are  not  vaccinated.  So  widespread  is  this  neglect  that  it 
frequently  happens  that  applicants  for  life  insurance,  in 
many  cases,  get  their  initial  vaccination  before  they  can 
get  their  policy,  for  whatever  estimate  individuals  may 
place  upon  the  practice,  these  large  corporations,  who  carry 
the  lives  of  people  for  a  money  consideration,  will  take  no 
risk  upon  a  non- vaccinated  man. 

That  the  present  condition  of  things  is  full  of  danger  to 
the  public  health  is  readily  seen  by  those  who  remember 
the  great  epidemics  of  a  time  past,  but  it  is  the  younger 
generation  who,  having  no  instruction  as  to  the  danger  of 
small-pox,  and  the  protection  which  vaccination  gives  them, 
furnish  in  their  persons  the  element  of  danger. 

The  Principles  of  I'acci nation  Should  Be  Tanght  in  the 
Public  Schools.  — It  has  occurred  to  the  teachers  and  super- 
intendents to  teach  their  pupils  the  evils  of  narcotics  and 
alcoholic  drinks;  we  deem  it  of  the  utmost  importance 
that  at  suitable  times,  at  least  two  or  three  times  during  a 
school  session,  the  teacher  should  insist  upon  the  necessity 
of  a  vaccination.  He  might  enter  into  an  explanation  of 
what  it  was  all  for,  what  it  has  done  in  the  past,  and  there 
are  but  few  children  who  would  not  be  interested  in  the 
historical  sketch  of  the  discovery.  The  State  Board  of 
Health  has  issued  a  pamphlet  on  Vaccination,  stating  in 
brief  all  that  the  teacher  would  be  expected  to  teach  his 
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classes.  These  pamphlets  will  be  distributed  to  public 
schools  ou  requisition  of  the  Superintendent  of  Public 
Instruction. 

Vaccinatioji  Should  Be  a  Prerequisite  to  Entraiice  into 
Public  Schools. — Compulsory  vaccination,  like  compulsory 
precautions  of  any  sort,  as  soon  as  it  takes  a  shape,  arouses 
the  innate  perversity  of  our  human  nature,  and  as  all  North 
Carolinians  are  born  with  an  innate  bill  of  rights  in  their 
constitution,  opposition  to  the  practice  would  at  once  be 
begun.  Even  in  Great  Britain,  where  the  supremacy  of 
the  law  is  so  marked  a  characteristic,  and  where  the  law  is 
executed  with  so  little  regard  to  persons,  compulsory  vac- 
cination has  given  birth  to  an  anti-vaccination  party  of 
formidable  strength.  (3f  course  it  would  follow  in  North 
Carolina  that  opposition  would  take  shape,  and  the  benefi- 
cent ends  aimed  at  would  be  very  largely  defeated.  We 
believe,  though,  that  the  law  could  go  so  far  as  to  require 
every  child  entering  a  public  school  to  present  a  certificate 
of  vaccination  or  be  refused  admittance  to  the  school  until 
so  protected.  Such  a  course,  coupled  with  the  instruction 
from  the  teachers  on  the  subject,  would  go  far  to  educate 
the  entire  community. 

Fortunately  the  facilities  for  fresh  supplies  of  vaccine 
are  ample,  and  perhaps  no  epidemic  of  small-pox  could  be 
so  great  as  to  exhaust  the  supply  of  genuine  material,  but 
is  it  any  part  of  wisdom,  now  that  our  risks  are  greatly 
increased  by  the  multiplication  of  railroads,  to  wait  until 
the  danger  is  actually  upon  us  before  we  take  kny  steps  to 
prepare  for  it? 

Superintendents  of  Health  are  alert  to  these  dangers,  and 
know  that  they  can  get  supplies  at  short  notice  from  the 
office  of  the  Secretary  of  the  State  Board,  but  they,  with 
the  co-operation  of  the  physicians,  are  the  only  agencies  for 
the  protection  of  the  people. 
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Small-Pox. — No  case  of  small-pox  has  beeu  imported 
into  the  State  for  the  past  two  years,  and  our  security 
against  this  importation  is  fortified  by  the  system  of  inter- 
state notification  agreed  upon  by  the  National  Conference 
of  the  State  Boards  of  Health,  a  plan  which,  so  far,  has 
given  satisfaction  since  its  adoption. 

VITAL   STATISTICS. 

The  drudgery  of  vital  statistics  is  out  of  all  proportion 
to  the  great  interest  which,  at  times,  individuals  or  com- 
munities attach  to  collected  figures  to  prove  or  disprove 
the  conditions  of  health  and  the  disasters  of  mortality  of 
their  towns.  No  amount  of  labor  would  seem  too  great 
to  the  person  who  was  seeking  for  information  upon  points 
regarding  the  health-rate  and  the  death-rate  of  a  place  in 
which  he  desired  to  take  up  his  residence,  or  to  send  his 
family  or  children.  But  the  seekers  after  knowledge  which 
statistics  ought  to  furnish,  are  not  the  promoters  of  it,  and 
such  accumulations  can  only  come  by  the  steady  system- 
atic record  of  facts  as  the}-  occur.  To  be  of  service,  such 
statistics  must  be  truthful,  must  be  urider  the  eye  of  a 
responsible  officer,  must  be  collected  after  a  system  desig- 
nated by  a  central  bureau.  Experience  shows  that  the 
habits  of  collecting  and  recording  material,  as  required  by 
the  State  Board  of  Health,  is  of  slow  growth.  If  the  col- 
lector could  have  the  same  interest  in  the  aggregate  collec- 
tion as  the  anxious  enquirers  have  as  to  the  finished 
product,  the  ends  of  the  whole  system  would  be  accom- 
plished with  more  satisfaction. 

The  State  Board  of  Health  has  labored  assiduously  and 
patiently  to  inculcate  a  system  of  reports  which  would  bring- 
out  the  following  facts: 

The  presence  of  diseases  dangerous  to  the  public  health, 
such  as  diphtheria,  typhoid  fever,  scarlet  fever,  small-pox, 
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cholera,  measles  and  consumption  in  the  rural  districts,  with 
also  the  statement  as  to  the  presence  of  diseases  among  the 
domesticated  animals .  In  the  more  thickly  settled  counties, 
the  number  of  cases  occurring  was  desirable,  and,  in  spite 
of  many  diflSculties,  the  Superintendents  of  Health  in 
many  counties  have  succeeded  in  getting  approximate 
statements. 

In  the  cities  and  towns  the  Board  succeeded  in  eettine 
reports  of  the  deaths  by  months,  and  these  reports  are 
based,  in  the  majority  of  cases,  upon  the  records  kept  in 
the  various  towns  requiring  certificates  of  death  for  burial. 
While  a  lack  of  experience  may  tend  to  inaccuracy  of  these 
reports,  it  is  believed  that  they  are  honestly  compiled,  the 
greatest  discrepancy  being  in  the  estimation  of  population, 
the  census  of  18S0  not  being  near  enough  for  the  latter  half 
of  the  decade  for  most  of  the  towns,  and  the  census  of 
1890  being  doubtful. 

Such  statistics  as  the  Board  could  gather  under  rules 
adapted  to  the  circumstances  of  our  population  as  far  as 
they  could  be  devised,  have  merit  enough  to  warrant  their 
tabulation  and  publication  in  the  Bitlletiii  of  the  North 
Carolina  Board 0/ Health.  The  publication  of  such  reports 
has  had  a  good  effect  in  stimulating  the  reporters  to  more 
interest  in  the  work,  and  is  believed  to  be  the  best  way  to 
train  the  reporters  to  their  duties.  The  figures  of  every 
county  are  inspected  by  every  other,  and  so,  being  open  to 
the  inspection  of  all,  the  figures  given  in  our  reports 
are  becoming  every  year  more  useful,  not  only  to  ourselves, 
but  to  all  the  health  officers  and  persons  living  out  of  the 
State  who  take  an  interest  in  such  work.  From  the  statis- 
tics appearing  in  the  Bulletin.^  two  sanitar\-  publications  of 
large  circulation,  issued  in  the  city  of  New  York,  derive 
their  information  as  to  the  mortality  rate  of  our  principal 
towns,  giving  wide  circulation  to  the  state  of  health  of  our 
population. 
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The  Board  recognizes  the  fact  that  onr  system  is  at  pres- 
ent elementary,  and,  of  necessity,  it  mnst  remain  in  this 
state  until  far  larger  sums  are  devoted  to  the  registration 
and  collection  of  births,  deaths  and  marriages.  The  time 
has  not  yet  come  in  this  State  when  we  can  expect  to 
inaugurate  a  thorough  scheme  of  vital  statistics,  nor  is  the 
great  expense  the  principal  obstacle.  What  efforts  are  now 
being  made  on  a  very  economical  scale  are  serving  the 
very  good  purpose  of  education  in  the  elements,  and  when 
the  opportune  time  arrives,  and  the  necessity  is  greater,  we 
will  be  found  better  prepared  to  enter  upon  the  task. 

NOTIFICATION    OF    PESTILENTIAL    DISEASES. 

Although  we  cannot  get  a  steady  and  accurate  system  of 
detailed  reports  from  many  counties  to  dignify  with  the 
name  of  statistics,  we  can  get  notification  of  pestilential 
diseases  as  they  occur  in  any  community.  Every  assurance 
is  given  to  Superintendents  of  Health  that  upon  the  noti- 
fication of  an  outbreak  of  a  disease  which  they  deem 
dangerous  to  the  public  health,  that  such  case  will  be  inves- 
tigated and  aid  sent  immediately.  This  really  is  the  kind 
of  security  that  is  of  more  value  to  the  people  than  any 
other,  and  ought  to  afford  a  certain  degree  of  satisfaction. 
It  all  rests  with  the  Superintendent  of  Health  in  making 
prompt  report  of  the  first  outbreak  of  one  of  the  diseases 
classified  as  pestilential. 
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REPORT  OF  TREASURER  FOR  TWO  YEARS,  ENDING  DECEM- 
BER 31,    1890. 

1889. 

January    2.     Express  on  printed  matter |  35 

"           2.     Postage 200 

2.     S.  G.  Hall's  bill 350 

2.     C.  W.  Yates'  bill 7  25 

"           9.     Postage  stamps i  00 

'•         16.     Express  on  reports  to  Governor 50 

"         18.     Postage  stamps 50 

"         21.     Express  on  ^z///ir/z>/ 55 

"         21.     C.  I.  Comfort 1000 

"         22.     Postage  stamps i  00 

"         30.     Subscription  to  Sanitaria?t 28  00 

Feb'ry      5.     Express  on  matter  from  Raleigh 60 

"           9.     Vostage  on  Bu/leiin 24 

»      "           9.     Express  on  matter  from  Raleigh 60 

"         II.     J^K-press  on  Bu//eh'fi  65 

"         II.     Postage  stamps i  50 

"         12.     A.  B.  Cook's  bill 400 

"         12.     Bausch  &  Lomb's  bill 31  25 

"         12.     Dr.   T.   F.   Wood's  expenses  to  Raleigh,  meeting 

N.  C.  Board  of  Health 21  34 

"         12.     Dr.  R.  H.   Lewis'   expenses   to   Raleigh,   meeting 

N.  C.  Board  of  Health 8  85 

"         12.     J.  L.  Ludlow,  C.  E.,  expenses  to  Raleigh,  meeting 

N.  C.  Board  of  Health 24  45 

"         12.     Dr.  J.  W.  Jones'  expenses  to  Raleigh,  meeting  N.  C. 

Board  of  Health 25  00 

"         12.     Dr.  H.  T.  Bahnson's  expenses  to  Raleigh,  meeting 

N.  C.  Board  of  Health 25  65 

"         12.     Dr.  J.  H.   Tucker's  expenses  to  Raleigh,  meeting 

N.  C.  Board  of  Health 14  45 

"         20.     Postage  stamps i  75 

March       4.     Telegram  to  Montgomery,  Ala i  36 

"          4.     Express  on  ^«//(?//«  60 

"          5.     Postage  on  Bul/eiin 62 

"           6.     Postage  stamps i  65 

"  15.  Dr.  T.  F.  Wood's  expenses  to  meeting  of  Quaran- 
tine Conference  in  Montgomery 60  25 

"         20.     F'reight  and  drayage 239 

"         22.     Postage  stamps 2  50 
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March     25.     A.  B.  Cook's  bill |  2500 

"         27.     Postage  stamps i  00 

"          31.     Salary  of  Secretary  and  Ass't  for  3  months 30000 

April          4.     Postage  stamps . i  00 

6.     S.  G.  Hall's  bill 325 

"           6.     P.  Blakiston,  vSon  &  Co. 's  bill 900 

"           6.  J.  L.  Ludlow,  C.  E.,  expenses  to  Quar.  Conference-  4900 

"         10.     Wilmington  Paper  Co. 's  bill 900 

"         10.     Freight  and  dra}- on  books i  00 

"         13.     Telegram  to  Washington 40 

"         15.  Dr.  John  McDonald,  expenses  to  Raleigh  meeting, 

February  6th 25  00 

"         16.     Postage 2  00 

"         17.     Post-office  box  rent i  50 

"         20.  Dr.  T.  F.  Wood,  expenses  to  meeting  in  Elizabeth 

City 38  75 

"         20.     Postage 400 

20.     Fostage  on  Bul/eiin 40 

"         22.     UK-press  on  Bullei in 85, 

"         22.  Dr.  J.  W.  Jones,  expenses  to  meeting  in  Elizabeth 

City 40  00 

May           I.     Vosiage  on  Bulletin 31 

"           3.     Postage  stamps 4  75 

iS.     Wilmington  Paper  Co.  "s  bill 1265 

"         25.     'Es.press  on  Bullelin 90 

"         27.     Freight  on  books 3  5° 

"         29.     Postage  stamps 200 

June          4.     Postage  stamps i  00 

"         10.     Drayage  and  freight  on  books 48 

"         10.     Postage  on  Bullelin 51 

"         20.     Postage  stamps 95 

29.  Vosiage  on  Bulletin 52 

"         29.     Express  from  Raleigh 30 

30.  Salary  of  Secretary  and  Ass't,  3  months 300  00 

July           6.     Freight  on  books i  89 

20.     vS.  G.  Hall's  bill 3  5° 

30.     Post-office  box  rent i  50 

August      I.     li,K-press on  Bulletin 9° 

"         14.     Postage  stamps 7  5° 

"         2S.     'E^^press  on  Bulletin,  etc i  35 

"         29.     Postage  stamps 2  50 

Sep'ber  14.     S.  G.  Hall's  bill 200 

27.     W.  H.  Green  &  Co.  "s  bill 320 

"         27.     Express  charges 75 

30.     Salary  of  Secretary  and  Ass't,  3  mouths 30000 
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October  ^i. 


Nov'm' 

r   2. 

" 

23- 

Dec'bei 

•    9- 

" 

9- 

" 

31- 

31- 

January 

•  10. 

" 

II. 

" 

16. 

" 

16. 

" 

20. 

" 

21. 

" 

27. 

II 

27. 

Feb'ry 

3- 

" 

3- 

March 

4- 

" 

4- 

II 

33- 

April 

4- 

" 

4- 

" 

24. 

May 

3- 

" 

12. 

" 

27. 

" 

27. 

" 

27- 

" 

27- 

" 

27. 

" 

27- 

"   . 

27- 

June 

14- 

" 

27. 

" 

28. 

" 

30. 

J.  L.   Lvidlow,  expenses  to  Elizabeth  Cit}-  and  to 

Morganton  on  inspecting  tour $  77  90 

Dr.  H.  T.  Bahnson,  expenses  to  Elizabeth  City  and 

to  Morganton  on  inspecting  tour 69  00 

Dr.  T.  F.  Wood,  expenses  to  A.  P.  H.  Association 

in  Brooklyn 52  40 

Subscription  .-^;//(?rzVa«   Weather 200 

Express  on  Bulletin 60 

Postage  stamps,  and  on  Bulletin i  63 

Express  on  Bulleti?t 75 

Postage  stamps i  00 

Office  rent  for  year  1889 6000 

Salary  of  Secretary  and  Ass't,  3  months 300  00 

1890. 

Postage  stamps $  i  00 

Dr.  J.  A.  Hodges,  expenses  to  Morehead 21  00 

Subscription  "  Eng.  &  Build.  Rec." 8  00 

"              "Sanitarian"' 28  00 

Postage  on  Bulletin 37 

Express  on  printed  matter 40 

Dr.  R.  H.  Lewis,  expenses  to  meeting  in  Elizabeth 

City  and  trip  to  Morganton 35  00 

C.  W.  Yates'  bill 17  00 

Hx-press  on  Bulletin 75 

Postage  on  Bulletin 37 

Hx-pre&s  on  Bulletin 75 

Postage  on  Bulletin 47 

Salarj-  of  .Secretary  and  Assistant,  three  months.-  300  00 

Freight  on  Bulletin 74 

Post-office  box  rent i  50 

Postage  stamps 2  00 

S.  G.  Hall'sbill *  14  00 

Binding  ^«//^^/« 88 

Dr.  R.  H.  Lewis,  expenses  to  meeting  in  Oxford..  22  00 
Dr.  J.    M.   Hadley,   investigation  of  epidemic  of 

cerebro-spinal  meningitis  at  Lagrange 10  10 

Dr.  H.  T.  Bahnson,  expenses  to  m't'g  in  Oxford 27  75 

Prof  F.  P.  Venable,       "                "                 "      11  20 

Dr.  T.  F.  Wood,               "                "                 "      ...  42  20 

Dr.  R.  D.  Jewett,             "                "                 "      ...  1455 

Dr.  J.  M.  Baker,              "                "                 "      __.  3050 

Postage  stamps i  00 

Dr.  J.  A.  Hodges,  expenses  to  meeting  in  Oxford  -.  19  20 

li.yipress  on  Bulletin : 70 

Salary  of  Secretary  and  Ass't,  3  months 300  00 
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July         21.     G.  P.  Putnam's  bill $  1500 

"         21.     Postage  stamps i  93 

August      I.     Cyclostyle  apparatus 550 

"           I,     Express  on  above 65 

"           I.     'Ex-press  on  Bu/leh'n 70 

"           I.     Vostag^e  on  Bulletin _  33 

"            7.     C.  I.  Comfort,   type-writer 67  50 

Sep'ber     2.     Yosia^e  on  Bulletin 36 

"           3.     Cj'clostyle  roller 87 

"          3.     Express  on  Bill  let  itt 60 

"           3.     Postage  stamps i  00 

"         23.     Table i  00 

"         23.     Postage  stamps i  00 

"         30.     Salary  Secretary  and  Ass't,  3  months 300  00 

October  17.     Express  on  transactions  Conference  State  Board  of 

Health 2  35 

"         17.     Freight  on  stationery i  00 

Nov'm'r  7.     Blakiston's  bill  3  74 

7.     C.  W.  Yates' bill 2308 

"           7.     Express  on  Bulletin 70 

"           7.     Postage  stamps i  70 

"           7.     Postage  on  Bulletin 33 

"  7.     Dr.  J.  M.  Baker,  expenses  to  Raleigh  on  Com.  on 

Insane  Asylum 26  00 

"         27.     Prof.  F.  P.  Venable  for  analyses 1000 

Dec'ber    S.     Express  on  stationery i  00 

"         10.     Postage  on  stationer}- to  members i  64 

"         20.     Dr.  H  T.  Bahnson,  expenses  to  A.  P.  H.  Associa- 
tion  in  Charleston 31  50 

"         20.     Dr.  R.  H.  Lewis,  expenses  to  A.  P.  H.  Association 

in  Charleston 32  00 

"         20.     Prof.  F.  P.  Venable,  expenses  to  A.  P.  H.  Associa- 
tion in  Charleston 28  35 

"         20.     Dr.  T.  F.  Wood,  expenses  to  A.  P.  H.  Association 

in  Charleston 24  65 

"         29.     Office  rent  for  year  1890 6o  00 

"         31.     Salary  of  Secretary  and  Ass't,   3  months 30000 

Balance  on  hand 176  52 

Total $4-046  67 

RECEIPTS. 

Balance  on  hand  Januarj-  ist,  1889 $      4^  67 

Appropriation  for  year  1889 2,000  00 

"  "  1890 2,00000 

$4,046  67 


:. — |xd: 
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Table  III.— SHOWING  THE   COMPARATIVE   PREVALENCE  OF 

DISEASE  DURING  THE  YEARS  1889  AND  1890. 

(The  top  row  of  ftgures  opposite  each  disease  is  for  18S9  ;  the  bottom  for  1S90.) 


Diseases. 


NUMBER   OF    COUNTIES   RE- 
PORTING, BY  MONTHS. 


L-1 


si-?. 


&' «  ;  g  -^  3   STi  w;  o,  (u 


Bronchitis 

Cholera  (Asiatic) 

Cholera  ^Chickens) 

Cholera  (Hogs) 

Cholera  Infantum   

Cholera  Morbus 

Diarrha?a 

Diphtheria . .  .. 

Distemper 

Dj-sentery 

Cerebro-spiual  Meningitis 

Erysipelas 

Glanders 

Influenza  or  Catarrhal  Fever  ("La  Grippe' 

Influenza  (Dogs) : 

Malarial  Fever 

Malarial  Fever,  hiemorrhagic 

Malarial  Fever,  pernicious 

Measles :._. 


6   8 
II    5 


T.\ 


6|5j5 
322 


-  -I  4   7 
2466 


4  4'  2 

ii  i|  I 


5;  5  loio 

il  2   4l_- 

6   2  -2! 


916 

51  4 


I 

3'  4 


4|  2 
45:38 


5   4i  5 
4;  2   2 


12114 


15 


5'  611 


5  22  20 
7i9!i5 
2 
3 

3 
I 


2   3 
I 


6:  2 


2|  2 

11  I 

2I  I 

2  I 


411:1417 
7     8;I2I5 


Il    I|-- 
2!    2;    3 


41,2925,13;  3:  I 

36 18;  7;  2   6 

I   2   2 

I 


--    I 

13   I- 


5112  15 
9  I7i20 


3 
I 

15  loj  6|  4 
15  i6ii9   9 


Ii  I 


8|7 


27j2I|    7 

2519:12 


3i  i;  2 

74,. 

1-1  2 

8  4!. 
I 
4!  21  4 
13I  8'  810 
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Table  IIL— SHOWING  THE  COMPARATIVE  PREVALENCE  OF 

DISEASE  DURING  THE  YEARS  18S9  AND  iSgo.  — Continued. 

(The  top  row  of  figures  opposite  each  disease  is  for  18S9  ;  the  bottom  for  1S90.) 

'^  !    NUMBER  OF  COUNTIES  RE- 

I  PORTING,  BY  MONTHS. 


Diseases. 


<  ^  »:1 


-Si-^ 


Menino^itis 


Milk-sickness 

Mumps 

Pneumonia  — 
Rheumatism  -  _ 

Rubeola 

Scarlatina 


I  410 II 

:  4 
232622 

21 15|25 
'4 '3 


7   4 
6 


9   7   2 
17!  5    2 


Scurvy  

Staggers  

Tonsiiitis — 

Typhoid  Fever 

Ty pho-malarial  Fever 

Varicella 

Whooping-cough 


2  -- 

6|  6 

4'  3 


3    I    2 

2  2'  I 

3  4: 2 


I 

3   2 

iL. 

I:  3 


2    2i  4 
2   3;  3 


41324 
13  1733 


40  37137 130 


-  4 

2|  6 

2j  4 

81  6 

7I  9 


38 


4113837 


14 


In  the  above  table  we  have  tried  to  show  the  comparative  prevalence  of  diseases 
occurring  in  the  State  for  two  years.  It  will  be  seen  from  this  table  that  the  most 
prevalent  diseases  were  Diphtheria,  Malarial  Fever,  Measles,  Typhoid  Fever  and 
H'hooping-cough,  these  diseases  having  occurred  in  each  month  of  the  two  years. 
Following  these  are  Bronchitis,  Dvsentery,  Mumps,  Pneumonia  and  Scarlatina. 
Bronchitis  is  most  prevalent  in  the  winter  months  :  Diarrhcea  in  the  spring  and  early 
summer;  Diphtheria  in  the  fall;  D\sentrry  in  the  spring  and  early  summer;  Influenza 
during  the  winter  months  of  iSSg-'go;  Malarial  Fever  in  the  summer  and  early  fall; 
Measles  not  much  preference  for  any  particular  season,  but  a  little  more  prevalent  m 
thespring;  .l/iow/j  in  the  spring;  /Vi>«)«o«;a  in  the  winter  andearly  spring;  Scarlatina 
but  little  influenced  by  the  season;  Typhoid  Fever  in  the  summer  and  autumn;  Whoop- 
ins-cough  slightly  more  prevalent  in'  the  summer  and  autumn. 
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Ill  the  above  table,  showing  the  causes  of  death  for  the 
year  1889,  there  appear  691  deaths  among  the  whites  and 
1,112  among  negroes,  making  a  total  of  1,803  cleaths  in 
the  fourteen  towns  included  in  the  table. 


Typhoid  fever 

caused 

death 

of  33  white  and  30   colored  ; 

total  66 

Scarlet  fever 

" 

4      " 

'       I         " 

5 

Malarial  fever 

'< 

19      " 

'     63         " 

"       82 

Diphtheria 

" 

13      " 

'       2         " 

'•       15 

Whooping-cough 

" 

5      " 

'       8 

"       13 

Measles 

" 

5      " 

•     II         " 

"       16 

Pneumonia 

" 

41       " 

'     68 

'•     109 

Consumption 

" 

72      " 

•   174 

••     246 

Brain  diseases 

" 

32      " 

'     33 

■•       65 

Heart  diseases 

" 

48      '• 

'     48         " 

"       96 

Neurotic  diseases 

" 

15      " 

'     41 

"       56 

Diarrhoeal  diseases 

" 

76      " 

'95 

•'     171 

All  other  diseases 

" 

262      " 

'  437 

••     699 

Accident  and  violence  '' 

19      " 

.     25 

"       44 

Suicide 

" 

3      " 

'       4 

7 

Still-births 

" 

44      " 

•     72 

"     116 

691 


1,182 


1,803 


Deducting  from  this  number  thf  last  three  items,  it  leaves 
625  whites  and  1,01  r  colored,  a  total  of  1,636  deaths  from 
actual  disease  during  the  year  in  these  towns  with  an  esti- 
mated population  of  56,585  whites  and  51,415  colored,  a 
total  of  108,000.  This  would  make  the  total  death-rate 
from  disease  for  the  year  15.1  in  each  thousand  of  popula- 
tion ;  but  the  death-rate  is  higher  than  this,  for,  under  the 
head  of  remarks,  it  will  be  seen  that  from  only  six  of  these 
towns  were  reports  received  for  the  entire  year,  the  other 
■eight  towns  omitting  from  one  to  four  months. 
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In  the  table  showing  causes  of  deaths  in  the  }ear  1890 
in  the  towns  reporting,  there  appear  1,649  deaths — 649 
whites  and  1,000  colored. 


Typhoid  fever            caused  death 

of  31 

whites  and  46   colored  ; 

total  77 

Scarlet  fever                    "              " 

I 

"       0 

I 

Malarial  fever                 "              " 

16 

"     30 

"       46 

Diphtheria                       '"              " 

10 

"       3 

"        13 

Whooping-cough          "             " 

I 

'•       7 

8 

^leasles                            "             " 

2 

"         "       I         " 

3 

Pneumonia                     "             " 

49 

"73 

"     122 

Consumption                 "             " 

71 

"   150 

"     221 

Brain  diseases                "             " 

35 

"         "     21         " 

"       56 

Heart  diseases               "             " 

52 

"         "     56         - 

"     108 

Neurotic  diseases          "             " 

22 

"     33 

55 

Diarrlujeal  diseases       "              " 

81 

'•         "     98         " 

"     179 

All  other  diseases          "             " 

210 

"         •'  376         " 

"     586 

Accident  and  violence  "             " 

23 

"     16 

"       39 

Suicide                            "             " 

5 

"       4 

9 

Still-births 

40 

"     86 

'•     126 

649  1,000  1,649 

Deducting  from  this  number,  174,  the  sum  of  the  last  three 
items,  which  are  not  diseases,  there  remain  1,475  (581 
white  and  894  colored)  deaths  from  disease  occurring 
in  these  thirteen  towns  with  a  claimed  aggregate  popula- 
tion of  108,606 — whites  57,106  and  colored  51,500.  But 
this  is  not  the  actual  number  of  deaths  during  the  year  in 
these  towns,  for  there  have  been  many  failures  to  send 
monthh-  reports. 

It  is  to  be  regretted  that  there  is  no  way  of  insuring  an 
accurate  and  reliable  return  of  all  the  deaths  occurring  in 
towns  of  one  thousand  population  ;  or,  at  any  rate,  from  all 
such  as  have  a  population  as  great  as  two  thousand.  There 
are  onl\-  three  or  four  towns  in  the  State  that  have  ordi- 
nances requiring  the  registration  of  every  death,  with  a 
certificate  from  a  physician  showing  the  cause  of  death, 
before  a  burial  permit  may  be   issued.      We  question   the 
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accuracy  of  some  of  the  returns  in  the  accompanying 
tables,  on  account  of  the  laxity  of  the  laws  on  the  subject. 
To  be  of  value,  statistics  must  be  reliable  and  accurate. 
That  the  beneficent  effects  of  modern  sanitation  may  be 
made  evident  to  the  public,  it  must  be  done  by  a  compari- 
son of  the  death-rate  of  the  town  before  and  after  the  sani- 
tary measures  are  instituted.  But  if  before  these  meas- 
ures are  instituted  the  deaths  are  not  carefully  reported, 
the  death-rate  before  may  appear  less  than  that  after, 
because  before  all  the  deaths  were  not  recorded  while 
afterwards  they  were. 

Another  important  step  would  be  to  have  a  record  of  the 
ages  at  which  deaths  occur,  for  if,  after  a  lapse  of  a  few 
5'ears,  the  average  time  of  death  be  ad\-anced  tv\-o  or  three 
years,  it  would  be  to  the  credit  of  sanitation  that  it  had 
added  these  two  or  three  years  to  each  of  the  lives  of  as 
many  persons  as  had  died.  Suppose,  for  instance,  the 
deaths  in  1890  were  at  an  average  age  of  fort}-  }'ears, 
while  those  in  1889  were  at  thirty-nine  years.  This 
would  show,  if  the  deaths  were  the  same,  a  saving  of 
1,803  years,  and  this  of  adult  life,  too,  to  the  State,  an 
equivalent  of  about  forty-five  lives.  In  this  way  it  can 
plainly  be  seen  that,  even  if  the  actual  death-rate  be  the 
same,  if  the  average  age  of  death  be  advanced,  or,  in  other 
words,  the  length  of  life  of  our  people  be  increased  by 
one  year,  much  good  has  been  accomplished.  But  this 
cannot  be  shown  unless  the  ages  of  persons  dying  be 
recorded. 

COMPARATIVE    CONDITION   OF    PUBLIC    BUILDINGS. 

In  March,  1890,  a  letter  was  sent  from  this  office  to  each 
Superintendent  of  Health,  asking  him  to  state  what 
improvements  had  been  made  in  the  jails  and  poor-houses 
of  their  respective  counties  since  the  organization  of  their 
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county  board  of  health.  As  one  of  the  principal  works 
the  State  Board  laid  out  for  itself  was  the  improvement 
of  the  condition  of  jails  and  poor-houses,  some  of  which 
were  a  disgrace  to  Christian  civilization,  it  is  with  a  feel- 
ing of  much  satisfaction  that  we  call  especial  attention 
to  the  following  table,  which  gives  the  condition  of  these 
institutions  at  the  time  of  the  first  report  of  the  Superin- 
tendent, the  condition  at  the  time  of  the  report  sent  in  in 
April,  and  the  impro\'enients  instituted  during  the  interval. 
A  general  review  of  this  table  shows  that  in  these  coun- 
ties there  have  been  built  twelve  new  jails,  most  of  them 
being  furnished  with  all  the  modern  improvements,  and  the 
material,  in  most  cases,  being  brick;  also  ten  new  poor-houses 
and  five  hospitals  at  poor-houses  for  the  sick  or  insane. 
Twenty-six  counties  have  had  repairs  and  additions  made 
at  jail  and  poor-house,  while  nearly  all  report  greater 
attention  to  cleanliness  and  sanitation  generally. 
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None, except  general  repairs;  more 
attention  to  sanitary  rules,  clean- 
liness and  the  removal   of  filth 
and  garbage. 

New    court-house    built,    and     its 
drainage    and  ventilation   after- 
wards   improved;     sewerage    at 
jail  made  good. 

New  jail  with  latest  sanitary  im- 
provements;  new  city-hall  with 
well-arranged  calaboose. 

Building  of  a  $15,000  jail,  with  all 
modern   improvements;   quite   a 
neat  asylum   for   the  chronic  in- 
.sane  of  the  county. 

A  .system  of  sewerage  to  jail,   be- 
sides iron  ca,^es,  has  been  placed 
in  jail,  adding  to  comfort    and 
security  of  pri.soners. 

Jail  has  been  enlarged,  and  means 
for  heating  and   ventilating  im- 
proved. 

None,  except  that  greater  cleanli- 
ness is  required. 

A  new  poor-house  has  been  built. 

Improvements      to      courthouse; 
nothing  else  except  the  cleaning 
and  disinfecting    of  poor-house 
from  time  to  time. 
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Poor-house    is  in    good 
condition. 

Good/except  some  slight 
defects    in     drainage, 
which  are  being  reme- 
died. 
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Good 

Good 
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Good  except  jail,  which  is 
deficient  in  sewerage. 

Work-house  overcrowded. 

Excellent 

Very  bad;  bad   sewerage; 
bad     ventilation;     over- 
crowded. 

Good 

Jail  a  failure  for  want  of 
ventilation    and    warm- 
ing. 

Jail  is  new. 

Good;  poor-house  not  well 
located. 

Jail     overcrowded;    poor- 
house  in  good  condition. 
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December,  '86- 

March,  1886 

April,  1886 

March,  1886 

March,  1886 

March,  1886 

February,  18S8. 

April,  i886 

March,  1886 

Sup't  of  Health  (at  last 
Report. 

Dr.  James  W.  Blount, 
Kenansville. 

Dr.  N.  M.  Johnson, 

Durham. 

Dr.  J.  M.  Baker, 

Tarboro. 

Dr.  D.  N.  Dalton, 

Winston. 

Dr.  E.  S.  Foster, 

L,oui.sburg. 

Dr.  E.  B.  Holland, 

Dallas. 

Dr.  J.  M.  Havs, 

Oxford. 

Dr.  E.  H.  Sugg, 

Snow  Hill. 

Dr.  E.  R.  Michaux, 

Greensboro. 
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Table  VII.  —  MORTUARY    STATISTICS  OF  JAILS    AND    POOR- 
HOUSES  FOR  YEAR  ENDING  MARCH  31,   1890. 


JAIL. 


POOR-HOUSE. 


Counties. 


Average 
Monthly  Census. 


Alamance 

Alexander 

Alieghanj- 

Ashe 

Beaufort 

Bertie  

Bladen  

Brunswick 

Buncombe 


(11  mos. 
(  6  mos. 
(  9  mos. 
[  5  mos. 
(  7  mos. 
(10  mos. 
(  6  mos. 
(  5  mos. 
(^12  mos. 


Burke  

Cabarrus  

Caldwell---. 

Camden 

Carteret  -  -- 

Caswell    

Catawba  -  -- 
Chatham  — 

Cherokee  

Chowan  

Cleveland  -- 
Columbus  -  - 

Craven  

Cumberland 

Currituck 

Davidson 

Duplin 

Durham  .   -. 
Edgecombe  . 

Forsyth 

Franklin    -- 

Gaston  

Granville 

Greene 

Guilford 

Halifax 

Haywood 

Henderson -- 

Hyde   

Iredell 

Jackson  

Johnston 

Jones 


(10  mos. 
(12  mos. 


(11  mos, 
( 12  mos. 
(  8  mos. 
(12  mos. 
{ 1 1  mos. 
(10  mos. 
(10  mos. 
(12  mos. 
(10  mos. 
(12  mos. 


(12  mos. 


(11  mos. 
(10  mos. 

(  8  mos. 

(12  mos. 
(11  mos. 
(10  mos. 
(ii  mos. 
(12  mos. 
(  2  mos. 


(10  mos. 


(II  mos. 
(  9  mos. 
(12  mos. 
(10  mos. 
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30 
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TABI.E   VII.  —  MORTUARY   STATISTICS   OF   JAILS   AND   POOR- 
HOUSES  FOR  YEAR  ENDING  MARCH  31,  \^.— Continued. 


Counties. 


Average 
Mouthly  Census. 


Lincoln   

Macon -. 

Madison  _ 

Martin  

McDowell 

Mitchell 

Montgomery .- 

Moore 

Nash -.. 

New  Hanover - 
Northampton 

Onslow    

Orange    .  -     -- 

Pender  . . 

Person  _-  — 

Pitt 

Randolph  — 

Richmond 

Robeson 

Rockingham. 

Rowan     

Rutherford  .-. 

Sampson  

vStanly-    

Swain   

Transylvania 

Tyrrell 

Union    

Vance 

Wake 

Warren    

Washington  - 
Watauga  — . 
Wayne  —  - 
Wilson  -  -   — 

Yadkin 

Yancev 


II  mos.) 

11  mos.) 

10  mos.) 

7  mos.) 

12  mos.) 
6  mos. ) 

11  mos.) 
5  mos.) 

10  mos.) 
9  mos.)  15 
10  mos.)  no  jail 

8  mos.) 

12  mos.)     4^2 
10  mos. )     3 

4  mos.)     4 


8  mos.)     7 

10  mos. )     8 

11  mos.)  16 


12  mos.)  12 
12  mos.)  13 
ID  mos. )     2 

7  mos. 

7  mos. 

10  mos. 
9  mos. 

12  mos. 
12  mos. 
12  mos. 

11  mos.) 
9  mos. ) 


^y^ 

24 
5 

I 


II  mos.)  9 

10  mos.(  6 

5  mos.)  7 

10  mos. )  2 


POOR-HOUSE. 


27 

9 

18K 

29 

22 

I2>-2 


4 
2 

I 
2 

19 
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The  above  table,  giving  the  number  of  deaths  occurring  in  the  jails  and  poor-houses, 
was  made  up  from  special  reports  obtained  from  the  superintendents  of  health.  It 
is  for  one  year,  dating  from  March  i,  1889,  to  March  31,  1890.  Reports  were  received 
from  sixty-three  counties,  and  show  the  following  result : 

In  the  jails  in  these  counties  there  were  during  that  year  an  average  of  375  inmates. 
Of  these  there  were  only  five  deaths  from  disease,  with  four  others  by  violence. 

The  poor-houses  had  a  general  population  of  908,  with  deaths  amounting  to  222,  or 
a  little  more  than  one-fourth  of  the  whole  number. 
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REPORT    OF     COMMITTEE    TO    INVESTIGATE    THE    WATER 
SXn'PLY  OF  THE  WESTERN  INSANE  ASYLUM. 

Dr.  H.  T.  Bahnson,  President  of  N .  C.  Board  of  Health. 

Dear  Sir: — Regarding  the  water  supply  of  the  Western  In.sane  Asyhim 
at  Morganton,  N.  C. :  From  the  superficial  examination  that  we  were 
able  to  make  in  the  short  time  afforded  by  our  recent  visit,  it  seems  that 
the  most  important  change  to  be  made  in  the  pipe-line  from  the 
impounding  reservoir  to  the  institution,  would  be  to  increase  the  size  of 
the  pipe  from  the  reservoir  to  the  highest  point  in  the  profile  or,  the 
lowering  of  the  pipe  at  that  point.  The  pipe  at  that  point  evidently 
approaches  too  nearl}-  tlie  hydraulic  mean  gradient,  and  either  or  both  of 
the  changes  suggested  above  would  provide  good  results  in  increased 
supply  that  it  would  furnish  the  institution. 

From  other  facts  gathered  it  seems,  further,  that  there  may  be  other 
defects  in  the  pipe-line  that  materially  decreases  the  quality  of  water 
supplied,  but  they  cannot  be  accurately  determined  without  a  more 
complete  investigation  than  our  visit  afi'orded. 

The  storage  capacity  at  the  institution  is  not  sufficient  to  completely 
utilize  the  water  that  is,  or  should  be,  delivered  by  the  supply  pipe,  so 
that  a  great  quantity  goes  to  waste  during  the  periods  when  but  little  is 
being  used  at  the  institution. 

The  storage  capacity  should  be  increased  by  at  least  200,000  gallons. 
This  would  furnish  a  more  constant  supplj-,  and  further  greatly  eliminate 
the  dangerous  results  that  might  arise  from  any  accident  to  the  supply 
pipe. 

The  air  supplied  to  the  sleeping  rooms  of  the  Superintendent's  family 
is  drawn  through  some  of  the  basement  rooms  in  which  stores  are  kept. 
The  air  must  therefore  be  more  or  less  contaminated.  A  case  of  diph- 
theria among  his  children  suggests  the  possibility  of  dangerous  contami- 
nations. In  any  event,  it  is  clearly  unsanitary  to  envelope  young  chil- 
dren, to  say  nothing  of  adults,  in  such  an  atmosphere.  We  are  decidedly 
of  the  opinion  that  this  state  of  affairs  should  be  remedied. 

Richard  H.  Lewis,  ]\I.  D. 
J.  L.  Ludlow,  C.  E 
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DISINFECTION. 


Read  by  Prof.  F.  P.  Venable.  Ph.  D.  .  at  the  Meeting  of  the  Amer- 
ican Public  Health  Association,  in  Charleston,  S.  C. 


One  of  the  most  important  branches  of  sanitary  science 
is  disinfection.  It  is  far  froiu  an  exact  science,  still  much 
of  the  earlier  confusion  and  ignorance  has  been  done  away 
with  and  an  army  of  earnest  workers  have  made  great  progress 
toward  placing  it  upon  a  thoroughly  scientific  basis.  By 
disinfection,  I  mean  the  application  of  disinfectants  to  the 
destruction  of  the  disease-causing  germs,  and  not  the  quar- 
antining, airing,  cleansing,  or  similar  sanitary  measures  some- 
times included  under  the  name. 

However  hopeful  the  progress  that  is  being  made,  anyone 
glancing  at  the  subject  will  still  see  much  confusion  and 
lack  of  scientific  svstem.  System  cannot  come  into  play 
until  facts  are  assured,  and  there  are  few  facts  as  yet  so 
firmly  established  as  to  afford  secure  footing  to  those  who 
seek  to  clear  the  road  still  further. 

What  are  the  disinfectants,  and  what  shall  be  our  tests  for 
thfir  value?  Many  substances  are  unquestionably  still 
classed  among  them  which  deserve  no  place  in  the  list — 
classed  there,  sometimes,  because  man  has  been  attempting 
to  disinfect  his  surroundings  from  earliest  history,  and  it  is 
difficult  to  dislodge  a  settled  belief  in  a  favorite  remedy. 

Nor  are  we  fully  agreed  by  what  method  of  testing  we 
shall  set  about  to  purge  these  lists  of  all  not  properly  disinfec- 
tants, and  it  is  by  no  manner  of  means  so  easy  as  at  first  glance 
it  would  seem.  Almost  universally  it  is  believed  that  we 
must  antagonize  the  living  micro-organisms  which  modern. 
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science  has  revealed  to  be  the  causes  of  many  diseases.  It 
would  seem  to  be  a  simple  matter  to  find  out  what  bodies 
were  capable  of  destroying  these  organisms,  but  we  dare 
not  rest  content  with  that.  The  vitality  of  the  germs  must 
be  destroyed  also.  And  we  cannot  place  dependence  upon 
laboratory  experiments  alone.  The  all-important  practical 
question  is,  Are  they  destroyed  in  the  surroundings  and 
under  the  complicated  conditions  in  which  they  occur  where 
the  disinfection  is  really  to  be  carried  out?  For  instance, 
in  the  laboratory  a  temperature  of  125°-150°  C.  would  com- 
pletely devitalize  most  germs,  but  the  difficulty  of  carrying 
such  a  method  out  in  practice,  and  the  liability  to  errors,  was 
shown  by  Koch  and  Wolff  hugel,  who  proved  that  after  four 
hours'  exposure  to  that  temperature,  the  interior  of  a  roll  of 
cloth  one  metre  in  thickness  was  only  34.5°  C. 

Shall  we  trust,  then,  rather  to  the  practical  results  obtained 
by  the  use  of  disinfectants?  Who  can  tell  whv  diphtheria 
or  typhoid  or  scarlet  fever  strikes  the  one  and  S{)ares  the 
other?  In  a  mass  of  statistics  how  can  we  consider  the 
many  details  that  have  so  important  a  bearing,  such  as  how 
the  disinfectant  was  used,  what  were  the  chances  for,  after 
infection,  the  virulence  of  the  disease,  and  the  climatic  con- 
ditions? 

I  must  confess  that  I  strongly  incline  to  the  conclusion  of 
Wernich,  that  labor  is  misdirected  in  testing  the  thousand- 
and-one  things  recommended  as  disinfectants  by  tests  which 
cannot  be  regarded  as  above  suspicion.  Hope  lies  rather 
in  more  thorough  stud}'  of  the  micro-organisms  themselves, 
and  in  seeking  to  provide  immunity  from  their  attacks. 
Nature  has  given  a  valuable  pointer  along  this  line  in  the 
immunity  afforded  in  some  diseases  by  one  attack,  and  the 
leaders  of  bacteriological  research  are  making  brilliant  dis- 
coveries in  this  direction.  Meanwhile,  through  this  possibly 
misdirected,  yet  not  wasted,  labor  upon  the  disinfectants 
our  protection  is  mainly  secured. 
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But  much  of  the  unsatisfactory  condition  of  the  practice 
of  disinfection  comes  from  ignorance  as  to  the  nature  and 
inter-action  of  tlie  bodies  used  as  disinfectants — that  is,  from 
a  lack  of  chemical  knowledge  and  training — and  it  is  this 
side  of  the  subject  that  I  wish  to  bring  to  your  attention 
to-<lay.  Because  chloride  of  lime  is  a  good  substance  to  use 
and  carbolic  acid  is  also,  it  by  no  manner  of  means  follows 
that  you  get  the  good  effects  of  both  by  mixing  them, 
as  I  have  seen  lately  proposed. 

Recently  a  health  officer  was  reported  as  proposing  to  pre- 
pare chlorine  by  the  use  of  oxide  of  magnesia  and  sulphuric 
acid.  Perhaps  he  did  not  mean  it,  or  was  incorrectly 
reported,  but  certainly  there  is  grievous  lack  of  knowledge 
on  the  part  of  many  of  our  local  boards  of  health  of  the 
chemistry  of  the  substances  they  handle.  Hence,  their  mis- 
application and  consequent  failure,  begetting  in  the  minds 
of  the  people  a  want  of  confidence,  or  even  unconcealed 
distrust  and  disapproval. 

The  desideratum  in  the  use  of  a  disinfectant  is  to  secure 
complete  destruction  of  the  micro-organisms  and  their  spores 
with  as  little  injury  as  possible  to  valuable  property.  Many 
of  the  chemical  substances  used  are  very  powerful,  even  in 
considerable  dilution  attacking  with  energy  clothing,  fur- 
niture, varnishes,  paints,  &c.  Some  attack  one  material 
and  some  another.  It  is  possible,  by  a  wise  choice  of  dis- 
infectants, according  to  the  object  to  be  disinfected,  to  avoid 
injury  in  nearly  every  case.  Lists  of  such  disinfectants  for 
special  purposes  have  been  published  in  some  of  our  sani- 
tary journals — some  of  them  excelleDt;  some  open  to  objec- 
tions. It  would  be  well  if  our  State  boards  would  prepare 
such  lists  for  the  use  of  local  boards  and  physicians  in 
general.  They  would  thus  furnish  safe  guides  where  most 
needed,  and  save  much  bungling  work. 

Let  us  take  up  some  of  the  chief  disinfectants  and  examine 
them  chemicallv. 
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Mercuric  chloride,  or  corrosive  sublimate,  is  one  of  the  fore- 
most and  most  frequently  used.  However  valuable  mercury 
or  chlorine  may  be  separately,  it  is,  so  far  as  we  know,  just 
this  compound  that  has  the  powerful  disinfecting  action. 
Therefore,  if  you  change  it  to  any  other  compound  of  mercury, 
you  either  destroy  or  greatly  diminish  its  toxic  action  on 
the  germs.  Yet  what  is  more  common  than  to  apply  it  to 
excreta  containing  sulphur  compounds  or  albuminous 
bodies,  thus  working  an  entire  change  in  the  chloride 
and  precipitating  the  mercury  as  sulphide.  It  is  possible 
also  that  the  ammonia  present  in  urine  and  other  bodies 
interferes  with  the  action  of  the  corrosive  sublimate.  It 
cannot  be  used  in  conjunction  with  chloride  of  lime  as  this 
would  also  give  us  a  precipitate. 

It  should  not  be  used  on  metalic  surfaces,  such  as  copper, 
brass  or  silver.  The  latter  is  especially  injured  by  being 
washed  over  with  such  a  solution.  Lastly,  the  very  poisonous 
nature  of  the  body  should  always  be  borne  in  mind,  and  the 
use  of  it  avoided  where  it  can  in  any  way  become  noxious, 
as  upon  floors  or  walls,  where  it  may  dry  and  powder,  and 
so  get  into  the  air.  I  know  that  it  is  frequently  used  in 
this  latter  way,  and  the  danger  may  seem  slight,  yet  I  can- 
not but  think  the  risk  a  useless  one  to  run,  especially  in 
view  of  the  known  ease  with  which  arsenic  is  thus  disemi- 
nated. 

Next  let  us  look  at  the  chemical  side  of  chloride  of  lime. 
About  this,  it  is  first  most  important  to  recognize  that  it  is 
no  true  chemical  compound;  that  over  forty  per  cent,  of  it 
is  lime,  and  that  fifteen  to  twenty  per  cent,  is  water;  that 
the  proportion  of  chlorine,  the  active  principle,  present 
varies  in  the  commercial  article  from  twenty  to  thirty-five 
per  cent,  and  decreases  on  keeping,  sometimes  very  rapidly; 
that  this  sudden  decomposition  makes  it  dangerous  to  keep 
it  in  tightly  closed  vessels,  and  that  loosely  closed  ones 
hasten  its  decomposition  by  admitting  the  carbon  dioxide  of 
the  air.     Therefore,  in  making  up   disinfecting  solutions  it 
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is  important  to  know  how  fresh  the  chloride  of  lime  is.  It 
is  easily  possible  in  using  old  "bleach,"  as  it  is  called,  to  get 
a  solution  so  weak  as  to  be  useless.  And  it  should  be  under- 
stood that  chloride  of  calcium  is  by  no  manner  of  means 
the  same  thinfj:,  and  is  c^uite  useless  as  a  disinfectant. 
Because  of  its  weakening  nature  on  the  fibre  chloride  of 
lime  cannot  be  used  on  wool  or  silk,  nor  any  delicate  fabric, 
and  its  bleaching  action  prohibits  its  use  on  all  colored  stuffs, 
except  certain  mineral  colors.  In  using  it  in  the  solid  form 
its  strongly  alkaline  nature  must  be  borne  in  mind,  and  its 
power  of  combining  with  acids  and  neutralizing  them.  Where 
free  chlorine  is  derived  from  it,  of  course  enough  of  an  acid 
must  be  added  to  it  to  make  it  distinctly  acid  Sulphuric 
acid  would  be  the  cheapest  and  best  to  use,  next  to  that 
hydrochloric  (muriatic)  acid.  The  same  amount  of  chlorine 
is  gotten  in  either  case.  I  may  remark  in  this  connection, 
that  I  greatly  doubt  whether  chlorine  reaches  its  full 
efficiency  in  a  comparatively  dry  atmosphere.  Like  sulphur 
dioxide  it  should  be  aided  by  plenty  of  moisture.  Contra- 
dictory experiments  regarding  its  use  are  most  probably  to 
be  accounted  for  on  this  ground. 

When  carbolic  acid  was  first  introduced  it  was  believed  to 
have  all  the  qualifications  necessary  for  a  perfect  disinfect- 
ant At  the  time  of  Lister  the  modes  of  thorough  examina- 
tion and  testing  for  disinfecting  agents  were  unknown. 
The  discoveries  of  Koch  and  others  in  the  line  of  bacterio- 
logical research  have  enabled  us  to  eliminate  many  a  for- 
merly trusted  agent,  and  greatly  weakened  the  confidence 
once  reposed  in  carbolic  acid.  Still,  it  is  one  of  the  most  fre- 
quently used  agents,  and  deserves  to  be  placed  among  the  few 
we  have  time  to  mention  here.  It  seems  clear  that  only  in 
strong  solutions,  and  by  prolonged  action,  is  it  able  to  devital- 
ize the  bacteria  and  their  spores.  Chemically,  it  acts  as  an  acid, 
though  not  truly  such.  It  is,  therefore,  not  to  be  used  in 
conjunction  with  basic  substances,  as  is  so  often  done.  Its 
compound  with  lime  has  been  supposed  to  be  useful  as  a 
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disinfectant,  but  there  is  little  ground  to  sanction  its  use. 
Its  volatile  nature,  and  consequent  easy  loss  in  solutions, 
must  be  kept  in  mind.  Solutions  of  it  in  alcohol  and  oils 
are,  according  to  Koch,  entirely  without  action.  As  it  has 
been  shown  to  be  useful  in  surgery  only  in  such  concentrated 
solutions  and  for  such  a  length  of  ti  me  as  would  have  injurious 
action  upon  the  subject,  I  do  not  see  how  it  can  have  bene- 
ficial action  in  disinfecting  the  air  of  a  sick-room,  unless 
used  in  quantities  too  great  for  the  inmate  to  bear.  The 
same  is,  of  course,  true  of  the  burning  of  sulphur  in  the  pres- 
ence of  the  patient.  From  earliest  times  sulphur  has  been 
burned  for  disinfecting  purposes.  Homer  makes  his  hero 
Ulysses  use  it,  and  if  our  grandmothers  believed  in  any- 
thing, they  believed  in  sulphur.  Many  a  dog  has  been 
forced  to  lap  his  water  from  a  pan  with  the  insoluble  and 
useless  sulphur  lying  at  the  bottom,  and  in  some  mysterious 
way  preventing  all  mischief.  Many  a  child  has,  in  times 
of  panic  over  some  epidemic,  worn  about  his  neck  a  little 
charm-bag  of  sulphur.  Now,  so  universal  a  use  must  rest 
upon  some  basis  of  truth.  Dismissing  the  mysterious  action  in 
bag  and  water,  which  might  be  by  courtesy  called  katalytic 
(the  chemist's  favorite  name  for  reactions  he  does  not  under- 
stand), we  find  the  consensus  of  opinion  to  be  that  the  vapors 
of  burning  sulphur  are  disinfectant  in  their  action  when 
properly  used  I  do  not  intend  here  to  enter  upon  the  dis- 
cussion which  has  been  so  exhaustively  carried  on  for  some 
time  past  as  to  the  value  of  sulphur  dioxide.  Indeed,  the 
necessity  for  brevity  has  throughout  this  paper  prevented 
the  citation  of  authorities  and  their  opinions.  Suffice  it  to 
say  that  when  Sternberg  finds  that  he  can  pour  liquid  sul- 
phur dioxide  upon  the  baccilli  of  anthrax  without  impair- 
ing their  germinating  power,  we  may  conclude  that  sulphur 
dioxide,  without  water,  is  absolutely  worthless.  In  other 
words,  not  sulphur  dioxide,  but  sulphurous  acid  is  the  active 
agent.  In  common  practice  the  amount  of  water  present 
during  the  fumigation  is  altogether  inadequate.     Allowing 
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for  waste  and  other  losses,  at  least  three  or  four  times  the 
weight  of  the  sulphur  burned  should  be  present  in  the  air 
of  the  space  to  be  disinfected.  This  can  be  easily  effected 
by  keeping  up  a  rapid  evaporation  by  boiling  water  in  a 
vessel  exposing  a  large  surface  of  water,  and,  besides,  the 
walls  and  articles  in  the  room  should  be  sprinkled  or  wetted 
beforehand 

Here  the  water  has  a  chemical  part  to  play — without  it 
sulphurous  acid  is  not  formed,  and  it  is  this  that  has  the 
devitalizing  action.  Those  who  busy  themselves  with  the 
study  of  such  matters  are  becoming  more  and  more  impressed 
with  the  importance  of  the  presence  of  water  in  disinfecting 
action.  Chemists  have  for  some  years  had  their  eyes  open 
to  its  important  role  in  many  chemical  reactions  where  its 
presence  or  aid  w^as  not  befoi'e  suspected.  So  powerful  a 
chemical  agent  as  chlorine  is  without  action,  if  dry,  on  many 
substances  which  it  eagerly  attacks  when  the  slightest  trace 
of  moisture  is  present.  Metallic  sodium  remains  bright  and 
unoxidized  in  dry  oxygen.  Ordinary  illuminating  gas  will 
not  burn  if  it  and  the  needed  oxygen  are  dry,  and  some 
years  ago  it  was  proved  in  my  laboratory,  and  afterwards 
abundantly  confirmed  by  others,  that  even  the  hydrogen 
and  oxygen  that  go  to  form  water  cannot  unite  unless  them- 
selves a  little  moist.  Much  of  this  we  cannot  now  explain.  It 
may  be  due  to  chemical  causes  or  to  physical.  Enough  that 
its  truth  be  recognized. 

It  is  well  known  that  the  causes  of  infection,  the  microbes, 
need  moisture  for  their  existence  When  thoroughly  dried 
they  are  inactive  and  eventually  die.  But  too  much  water 
is  also  very  prejudicial  to  them,  and  some  even  maintain  that  a 
great  dilution  of  water  containing  them  is  a  practical  disin- 
fection. Now,  a  dry  disinfectant  coming  in  contact  with  an 
air-dry  micro-organism  can  have  little  or  no  action  upon  it, 
water,  the  condition  for  chemical  reaction,  being  absent. 

The  chemical  action  in  the  case  of  sulphurous  acid  may 
be  the  taking  of  oxygen   from   the  organic  matter  of  the 
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germ,  or  the  combining  with  the  complex  molecule,  and  so 
destroying  it :  the  absorption  of  additional  oxygen  and  for- 
mation of  sulphuric  acid  being  the  most  noteworthy  chemical 
tendenc}^  on  the  part  of  sulphurous  acid.  Chlorine  probably 
acts  upon  the  microbes  as  it  does  in  bleaching,  by  combining 
with  the  hydrogen  of  water  and  setting  free  the  oxygen, 
which,  at  the  moment  of  liberation,  acts  very  powerfully  on 
oxidizable  matter 

Both  chlorine  and  sulphurous  acid  having  decided  bleach- 
ing action,  their  use  should  be  avoided,  if  possible,  where 
there  are  valuable  colored  objects  which  might  be  injured 
by  them. 

As  to  the  best  disinfecting  agents,  heated  air  and  steam, 
the  difficulties  are  mainl}'  physical,  and  the  mechanic,  not 
the  chemist,  has  to  be  called  in.  Air,  even  moist  air,  at  a 
high  temperature  acts  slowly,  and  sometimes  imperfectly. 
Steam  is  to  be  preferred  to  it,  but  even  steam  at  100°  has 
been  known  to  act  for  five  hours  without  destroying  the 
vitality  of  some  very  refractory  baccilli.  Most  varnished  and 
painted  objects  suffer  under  the  action  of  the  steam  ;  furs 
shrink,  and  leather  is  rendered  brittle  and  useless  by  it. 

I  have  been  able  only  to  take  up  three  or  four  of  the  cliief 
disinfectants,  and  discuss  briefly  some  of  their  chemical  char- 
acteristics I  fear  that  I  have  brought  little  or  nothing  that 
is  new  before  this  body.  But,  perhaps,  some  facts  have  been 
brought  freshly  to  your  minds,  and  through  you  they  may 
reach  a  larger,  less  learned  audience,  and  so  put  an  end  to 
some  of  the  misuse  and  abuse  of  disinfectants. 
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THE  CARE  OF  THE  INSANE  OF  OUR  STATE  OUT- 
SIDE OF  THE  ASYLUMS. 


By  James  A.  Hodges,  M.  D.,  Fayetteville,  Member  of  the  North 
Carolina  Board  of  Health. 


For  the  care  and  cure  of  the  insane  in  our  State  there 
exists  three  asylums — two  for  the  white  and  one  for  the 
colored  population. 

These  institutions,  in  the  past,  have  accomplished  a  grand 
and  beneficent  work  for  humanity.  As  far  as  their  limited 
capacities  would  allow,  they  have  done  much  to  relieve  the 
sum  of  human  misery,  especially  that  most  dreadful  form 
in  which  reason  is  dethroned  and  the  passions  have  supreme 
sway,  and  in  which  that  most  sensitive  and  complex  organ 
of  the  bod}',  the  brain,  is  the  one  diseased. 

The  value  of  asylum  treatment  cannot  be  estimated. 
Insanity  is  the  most  distressing  disease  that  is  known  to 
man,  and  the  most  far-reaching  in  its  dangerous  and  dam- 
aging effects  upon  societ}'  at  large.  VVhen  a  cure  is  effected 
the  results  are  perceptible  and  easily  recognizable  by  all,  but 
the  benefits,  both  direct  and  indirect,  accruing  to  those  whose 
minds  are  more  darkly  shrouded  and  upon  whom  the  sun- 
light of  reason  may  never  break  to  dispel  the  dark  midniijht 
of  gloom,  are  incalculable  and  all  but  incomprehensible.  In 
the  environments  of  a  well-ordered  institution  the  laws  of 
hygiene  are  intelligently  and  rigorously  enforced ;  good  air, 
good  water,  good  food,  sunlight  and  cleanliness  are  all  secured 
and  maintained. 

The  treatment  pursued  is  under  the  supervision  of  skilled 
alienists,  assisted  by  experienced  attendants.  As  a  result, 
the  physical  powers  are  kept  at  their  highest  standard,  and 
consequently  the  nutritive  disorders  of  the  brain  are  likely 
to  be  vastly  and  permanently  improved.  By  well-directed 
regulations  and  in  well-appointed  apartments,  the  poor  suf- 
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ferer,  sick  in  mind  and  body,  is  soothed  and  quieted,  his 
pain  assuaged  and  his  specters  banished.  Likewise,  the 
bereaved  and  sympathizing  friends  at  home  are  reheved  of 
care  and  trouble  and  anxiety,  for  they  are  conscious  that, 
under  the  protection  of  the  asylum,  the  tottering  and  enfee- 
bled intellect  of  their  quondam  patient  is  being  skilfully 
and  intelligently  treated ;  that  his  weak  and  diseased  bod}'- 
is  being  cared  for;  that  the  possibility  of  accident  or  crime 
will  be  prevented,  and  that,  if  possible,  renewed  life  and 
vigor  and  perception  will  be  instilled  into  that  once  dull  and 
leaden  brain,  and  the  glad  light  of  reason  and  intelligence 
once  more  flood  that  suffering  soul. 

Since  the  establishment  of  the  North  Carolina  Insane 
Asylum,  the  oldest  of  our  institutions,  there  have  been, 
according  to  their  last  report,  540  recoveries  recorded  among 
its  patients.  These,  if  left  to  themselves  in  their  state  of 
mental  aberration,  according  to  the  usual  reckoning,  would 
have  dragged  out  an  average  of  seventeen  years  of  useless 
existence,  entailing  upon  the  Stf^te,  the  county,  or  personal 
friends,  the  aggregate  of  10,000  years  of  misery  and  insanity, 
to  be  paid  for  out  of  somebody's  wealth.  (3n  the  other  hand, 
being  cured,  1H,000  years  of  usefulness,  allowing  an  average 
of  twenty-nine  years,  according  to  statistics,  after  recovery, 
to  each  patient,  has  been  gained  and  will  be  preserved  for 
the  benefits  and  uses  of  society.  In  addition  to  this  number 
of  540  who  have  been  restored  to  society  and  thus  made  pro- 
ducers and  tax-payers  instead  of  encumbrances,  as  formerly, 
fully  one-half  as  many  more  have  been  returned  to  their 
homes  improved  in  bodily  and  mental  health. 

These  are  some  of  the  advantages  and  benefits  resulting 
from  asylum  care  and  treatment.  But,  under  the  present 
regime  in  our  State,  the  largest  number  of  our  insane  popu- 
lation are  not  cared  for  in  properly  constituted  as^dums,  but 
are  detained  in  the  county  jails  and  poor-houses,  and  it  is 
our  duty  to  inquire  into  the  conditions  there  surrounding 
them,  and  the  methods  there  practiced  in  their  care  and 
treatment. 
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The  jails,  as  all  are  well  aware,  are  ill-adapted  for  the 
purposes  of  an  asylum,  and,  to  the  credit  of  humanitj'  and 
the  spirit  of  the  age,  be  it  said,  that  only  urgent  cases  are 
confined  in  them,  and  for  the  shortest  possible  time  consist- 
ent with  the  circumstances.  The  poor-houses  are  more 
extensively  used  for  asylum  purposes,  and,  taken  collectively 
all  over  the  State,  they  present  a  vivid  picture  of  misery  and 
horror.  As  a  class,  they  are  a  disgrace  to  civilization  and 
humanity,  and  could  more  properly  be  designated  as  pest- 
houses.  In  most  cases  the  buildings  are  dilapidated,  cheerless 
and  poorly  lighted,  constructed  without  plan  and  patched 
by  additions  and  repairs.  It  is  to  be  regretted  that  such 
squaJid  institutions  should  ever  be  allowed  the  custody  of 
the  insane  even  for  one  moment. 

In  the  common  disea.ses  to  which  "flesh  is  heir,"  there  are 
known,  in  our  present  state  of  knowledge,  three  classes, 
according  to  the  results  of  therapeusis:  First,  those  forms  of 
disease  whose  tendency  is  to  recover  without  treatment,  or  in 
spite  of  bad  treatment;  second,  those  which  are  incapable  of 
cure  b\^  any  known  methods  of  treatment;  and  third,  a  small 
number  of  cases  which  depend  solely  on  the  treatment.  If 
this  be  true  of  diseases  as  seen  in  every-day  practice,  how 
much  truer  must  it  be  of  diseases  of  the  mind,  where  the 
body's  mosi  highly  delicate  and  sensitive  organ  is  implicated, 
and  what  hope  of  benefiting,  much  less  curing,  these  mental 
diseases  is  there  to  be  held  out  to  these  suffering  ones, 
especially  under  such  circumstances  and  in  such  surround- 
ings as  are  offered  in  count}'  poor-houses?  What  are  the 
facts,  then,  as  regards  the  care  and  treament  of  the  insane  in 
these  institutions? 

1.  Tiiere  is  no  system  of  classification  as  to  the  kind  or 
degree  of  mentpl  derangement.  The  patients  are  thrust 
away  by  themselves  into  wretched  out-buildings,  and  are 
herded  together  as  so  many  beasts  of  the  field — the  curable 
and  the  incurabh',  the  harmless  and  the  violent — the  one, 
by  the  association  with  the  other,  delaying  each  other's  recu- 
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peration  and  recovery.  The  filthy  are,  too,  often  thrown 
with  the  decent,  the  aged  and  enfeebled  with  the  young  and 
strong;  and  if,  as  a  result,  a  patient  is  found  with  a  broken 
limb  or  a  blackened  eye,  no  cause  for  it  is  assigned  and  no 
record  is  kept. 

2.  No  alienists  are  connected  with  these  institutions.  The 
patients,  while  needing  constant  medical  care  and  attention, 
are  only  visited  once  a  week,  or  month,  perhaps,  by  under- 
paid physicians,  whose  salaries,  according  to  the  State  Board 
of  Health,  average  less  than  $300  per  annum;  and,  besides 
these  duties,  they  are  expected  to  attend,  free  of  charge,  all 
indigent  suppliants  who  may  desire  their  services. 

3.  The  attendance  is  insufficient  and  inexperienced.  The 
number  of  attendants  will  average  one  to  every  twenty 
patients  in  the  poor-houses;  but  this  does  not  represent  the 
actual  state  of  affairs,  even,  for  generally  the  only  attendants 
are  the  more  active  and  able-bodied  paupers,  who  often  per- 
form their  enforced  duties  in  an  unintelligent  manner  and 
always  grudgingly,  because  they  feel  and  recognize  that  the 
duties  are  an  imposition.  The  quality  of  this  service  should 
be  of  a  superior  order,  for  most  cases  require  constant  care 
and  attention,  and  this  does  not  apply  to  the  dangerous  and 
destructive  cases  only,  but  to  the  broken-down  and  enfeebled 
as  well.  As  a  consequence  of  this  arrangement,  but  little 
attention  is  given  to  the  patients  during  the  day,  and  no 
supervision  at  all  is  exercised  at  night,  for,  retiring  to  their 
own  apartments,  which  are  far  removed  from  this  "madding 
crowd,"  the  attendants  wrap  the  drapery  of  their  couch 
about  them  and  lie  down  to  pleasant  dreams,  oblivious  of 
the  shrieks  and  frenzies  of  these  unfortunates,  to  whose 
fevered  brains  "nature's  sweet  restorer"  never  comes  to 
soothe  and  quiet  by  her  gentle  wooings.  This  lack  of 
humanity  requires  no  comment;  it  is  disgraceful  beyond  pal- 
liation ! 

4.  There  are  no  hospital  arrangements.  Every  well- 
appointed  institution  for  the  care  of  the  insane  should  have 
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proper  accommodations  for  the  acutely  sick,  as  well  as  facili- 
ties for  bathing,  together  with  means  of  occupation  and 
amusement.  In  the  county  poor-houses  no  especial  care  is 
given  to  the  sick.  It  is  sufficient  excuse  for  the  heartless 
attendants  to  know  that  their  patients  are  under  the  ban  of 
mental  disease,  and  that  their  minds  are  too  feeble  to  take 
cognizance  of  the  sorrowings  or  note  the  lack  of  attention. 
They  console  themselves  with  the  comforting  thought  that, 
being  insane,  the  patient  can  never  recover,  and  they  thus 
preserve  a  "  masterly  inactivity,"  stopping  their  ears  and 
closing  their  e3'es  to  the  agonies  of  sorrow  and  suffering  all 
about  them.  In  the  matter  of  bathing,  it  is  a  recognized 
necessity  that  there  should  be  an  abundant  supply  of  pure 
water  in  every  asylum  where  the  insane  are  confined:  yet, 
as  a  matter  of  fact,  this  is  a  point  in  the  treatment  of  lunatics 
in  county  asylums  which  is  essentially  defective.  As  insane 
people  frequently  suffer  from  ulcerations  of  the  body  and 
other  skin  affections,  cleanliness  is  imperatively  necessary, 
but,  instead,  the  repulsiveness  of  the  filth  too  often  seen  is 
horrible  to  look  upon.  What  Superintendent  of  Health  in 
this  audience  can  say  truthfully  to-day  that  he  has  one  single 
raving  lunatic  in  his  county  asylum  under  his  charge  that 
is  as  neat  and  cleanly  as  he  should  be,  if  comfort  and  health 
are  to  be  promoted  thereby  ? 

5.  There  are  no  proper  sleeping  accommodations.  Insane 
people  require  more  sleep  than  persons  of  healthy  minds; 
but,  in  our  county  institutions,  this  desideratum  is  incapable 
of  being  realized,  first,  on  account,  oftentimes,  of  the  noisy 
surroundings,  and  secondly,  because  of  the  uncomfortable 
arrangements  for  sleeping  The  hard  bare  floor  too  often 
suffices,  alas!  for  pillowing  the  aching  head  and  resting  the 
cramped  and  tortured  limbs;  and  if  there  be  any  beds,  these 
are  generally  the  homes  of  countless  hordes  of  vermin,  and 
too  vile  for  description. 

6.  There  are  no  adequate  heating  facilities.  But  few  coun- 
ties have  devised  adequate  means  for  distributing  heat  in  the 
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wards  of  the  insane  patients  that  are  confined,  and,  as  a 
result,  some,  if  not  all  of  them,  being  ill -nourished,  poorly 
clothed,  and  helpless,  by  reason  of  physical  infirmities  and 
mental  weakness,  to  aid  themselves,  must  suffer  in  the  mis- 
erable apartments  provided  the  pangs  of  an  unutterable 
existence,  exposed  as  they  are  to  the  cold  blasts  of  winter's 
storms  and  tempests. 

7.  There  is  no  regular  dietary  prescribed.  The  food  which 
these  poor  wretches  are  expected  to  eat  is  oftentimes  abomi- 
nable, and  it  is  a  known  fact  that  a  wholesome  and  nutritious 
diet  is  of  the  greatest  importance  in  the  treatment  of  the 
insane.  Besides,  the  food  furnished  is  often  regulated  for 
those  who  are  well  and  sick  alike  by  some  attendant  of  the 
poor-house,  or  perhaps  even  by  the  cook  of  the  institution! 
It  is  thrust  through  an  opening  into  the  cell,  it  may  be,  and 
left  there  to  be  consumed  or  not,  at  the  will  of  the  babbling 
maniac  or  helpless  imbecile!  Salt  pork  is  allowed  once  or 
twice  a  day,  salt  mackerel  once  or  twice  a  month,  perhaps, 
throughout  the  year,  with  a  little  rice  or  beef  occasionally 
as  a  toothsome  entree!  Despite  the  fact  that  farms  are 
attached  to  most  of  the  poor-houses,  vegetables  are  not 
grown  in  sufficient  quantity  or  variety  to  offset  this  hard 
diet.  The  sole  object  of  the  Superintendent  seems  to  be  to 
screw  down  expenses,  and  thus  curry  favor  with  the  County 
Commissioners,  even  if  his  poor  and  feeble  charges  do  suffer 
and  starve! 

8.  There  is  no  suitable  provision  for  refractory  patients. 
The  dominant  idea  seems  to  prevail  in  these  institutions  that 
all  being  alike  bereft  of  reason,  all  should  receive  the  same 
routine  treatment.  However,  it  sometimes  occurs  that  the 
more  violent  have  to  be  more  forcibly'  restrained,  and  these 
are  either  confined  in  a  jail  or  darkened  cell.  Restraint  is 
applied  at  the  will  of  an  untrained  attendant  when  in  his 
judgment  it  is  deemed  necessary.  This  sounds  like  a  tale  of 
feudal  time,  but  it  is  true,  nevertheless. 
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"Does  the  patient  disturb  others?"  then  the  mandate  goes 
forth,  "  narcotize  him,  or  muzzle,  or  manacle  him."  If  that 
be  impossible,  he  is  very  probably  removed  to  the  jail  build- 
ing, where  others  like  himself  are  confined  in  the  various 
stages  of  insanity,  and  where  the  genius  of  Pandemonium 
reigns  supreme.  There  his  sick  and  fevered  braiti,  haunted 
before  only  by  his  own  phantasmagoria,  "beholds  now  materi- 
alized the  most  hideous  spectres  of  his  imagination."  And 
it  is  doubtful,  indeed,  if  anyone  in  wildest  delirium  has 
has  ever  seen  aught  to  compare  with  the  waking  nightmares 
experienced  in  some  of  these  poor-house  jails. 

Such,  gentlemen,  are  some  of  the  evils  in  county  asylums 
as  illustrated  in  some  of  our  poor-houses.  This  picture  is 
not  overdrawn,  but  its  every  feature  and  outline  is  perfect, 
and  is  fashioned  without  an  artist's  skill  from  the  scenes  of 
real  life  as  portrayed  in  our  count}'  institutions.  Here  all 
laws  of  hygiene  are  disregarded,  and  no  attempt  at  [)roper 
treatment  even  undertaken — all  are  treated  alike,  and  the 
wild  maniac,  the  unkempt  epileptic,  as  well  as  the  chronic 
incurable,  are  all  subjected  to  the  same  conditions  and  sur- 
roundings, each  constantly  a  hindrance  to  the  other  in 
improvement  and  restoration  to  health.  Above  all,  the 
greatest  sin  and  crime  that  can  be  attached  to  these  institu- 
tions, as  they  now  exist,  is  that  acute  curable  cases,  those 
which,  under  proper  and  skilled  treatment,  would  recover 
in  from  three  weeks  to  three  months,  are  here  detained  until, 
by  association,  they  are  placed  beyond  the  pale  of  cura- 
bility. Who  among  you  has  ever  known  a  case  of  insanity, 
of  any  kind  or  degree,  to  recover  after  being  entrusted  to  one 
of  these  institutions?     I  ask  you,  who? 

To  the  shame  of  the  State,  also,  be  it  known  that  many 
insane  have  been  detained  in  the  walls  of  these  asylums  for 
long  years,  either  from  ignorance  or  neglect  on  the  part  of 
the  attendants  or  Superintendents,  one  case  in  my  knowledge 
languishing  in  the  county  institutions  for  thirteen  years 
before  being  .sent  to  the  asylum  for  treatment. 


112  APPENDIX. 

From  the  above  it  is  evident,  then,  that  in  the  asylums 
already  existing,  and  in  the  county  institutions  as  at  present 
administered,  there  are  grievous  evils.  What  are  these  evils? 
(1)  Overcrowding  in  the  State  asylums,  and  (2)  as  a  result, 
the  detention  of  insane  patients  in  jails  and  poor  houses. 
How  can  the  first  evil,  and,  as  a  natural  consequence,  the 
second,  be  explained  ?  Simply  and  solely  because  of  the 
State's  brutal  parsimony  in  the  past  in  not  providing  needful 
buildings  for  the  reception  and  treatment  of  its  increasing 
insane  population. 

Is  there  now  any  necessity  for  this  step  ?  Let  the  records 
speak  for  themselves.  The  three  existing  asylums  in  this 
State  are  capable  of  treating  comfortably  and  skilfully  about 
nine  hundred  patients.  To  the  Western  Asylum  are  assigned 
forty  counties,  and  to  the  North  Carolina  As3dum  at  Raleigh 
fifty-six  counties.  In  this  latter  division,  known  as  the  East- 
ern Division  of  the  State,  there  are  said  to  be,  according  to 
the  last  report  of  the  President  of  the  Board  of  Directors  of 
the  Raleigh  As^dum,  about  one  thousand  white  insane,  while 
the  asylum  is  only  capable  of  treating,  at  most,  two  hundred 
and  fifty  patients.  There  are,  consequently,  in  this  division 
alone,  four  times  as  many  white  insane,  not  to  mention  the 
colored,  unprovided  for  as  are  now  cared  for  by  the  State  in 
this  asylum,  or,  in  this  division  alone,  equally  as  many  as 
are  now  in  all  the  asylums.  It  is  a  fact,  too,  that  in  all  of 
the  asylums  nearly  three-fourths  of  the  patients  are  chronic 
cases,  who  thus  occupy  the  wards  to  the  exclusion  of  others 
who  might  fill  their  places  and  again  become  producers  and 
tax-payers.  From  some  of  these  institutions,  as  a  conse- 
quence, comes  to  us  the  reply  with  every  new  application, 
be  it  urgent  or  not,  that  they  are  overcrowded  and  that  our 
patient  must  wait — yes,  wait,  and  die,  perhaps — or,  what  is 
worse,  sink  into  incurable  insanity,  with  its  attendant  train 
of  living  miseries!  These  are  startling  facts,  and  must  fill 
every  right-thinking  citizen's  mind  with  shame,  as  well  as 
anxious  thought  and  inquiry.     It  shows,  beyond  all  dispute, 
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that  the  State  is  not  doing  her  duty  towards  her  helpless 
insane,  and  that  the  largest  number  of  this  unfortunate 
class  are  now  unprovided  for,  except  in  the  most  frugal  and 
parsimonious  manner,  as  proved  by  the  system  of  county 
asylums,  of  which  we  have  spuken. 

The  recent  action  of  the  Executive  Committee  of  the 
North  Carolina  Insane  Asylum  in  ordering  the  county 
officers,  according  to  law,  to  remove  their  harmless  and 
incurable  insane  from  that  asylum,  will  be  a  telling  object- 
lesson  to  the  citizens  of  this  State.  It  is  true  that  we  recog- 
nize the  justice  of  such  an  action  by  the  officials,  but  it  is 
nevertheless  a  crying  disgrace  to  our  State  and  its  advancing 
civilization  that  there  was  need  for  such  action,  and  that  the 
legislators  in  the  past,  in  their  short-sighted  wisdom,  ever 
attempted  to  remedy  such  evils  as  the  existing  ones  in  such  a, 
manner.  The  ignorance  and  inhumanity  of  the  State  in  this 
matter  will  be  seen  and  felt  as  never  before,  and  a  loud  cry 
of  indignation  will  go  up  all  over  this  land  against  the  State 
government,  which  has  failed  in  the  past  to  give  relief,  and 
which  to-day  can  consequently  present  no  solution  of  this 
important  subject,  for  it  has  no  policy  outlined  except  the 
despicable  one  just  mentioned,  and  can  offer  no  provision  to 
meet  the  growing  requirements  of  this  class  of  its  unfortu- 
nates who  have  equal  rights  with  all  other  citizens  of  their 
State.     What  shall  be  the  remedy  ? 

The  only  remedy  now  remaining  for  this  evil  of  "over- 
crowding" in  the  asylums,  and  consequently  the  necessary 
detention  of  the  insane  in  the  county  poor-houses  is  to  edu- 
cate the  masses  to  the  existing  state  of  affairs,  and  to  demand 
of  the  coming  Legislature  the  State's  aid  in  erecting  more 
commodious  apartments,  so  that  all  sufferers  from  mental 
diseases  may  have  like  advantages  of  skilled  treatment  and 
supervision. 

As  I  have  already  endeavored,  in  a  general  way,  to  show 
you,  the  present  system  of  detaining  the  insane  in  jails  and 
poor-houses,  which  for  better  means  is  at  present  our  only 
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reason,  is  attended  with  many  and  grievous  evils.  That 
you  may  know  more  concisely  and  accurately  the  present 
status  of  affairs,  and  may  more  readily  perceive  the  necessity 
of  enlarged  capacity  in  asylum  treatment  and  more  perti- 
nentl}'  judge  that  the  whole  system  of  county  charity, 
like  that  of  the  State,  is  based  upon  a  niggardly  and  parsi- 
monious economy,  I  would  invite  your  attention  to  the  fol- 
lowing statistics  as  collected  and  compiled  by  my  friend, 
Captain  John  B.  Broadfoot,  of  Fayettevill^^,  a  director  in  the 
North  Carolina  Insane  Asylum,  and  a  young  man  who  having 
recognized  the  necessity  of  this  unfortunate  class  of  our 
population,  and  being  zealous  of  having  some  wise  and 
humane  provision  made  for  them,  is  the  first  to  get  abso- 
lutely accurate  information  on  this  subject.  The  result  of 
his  labors,  as  thus  far  completed,  I  will  now  present: 

Forty-three  counties  were  heard  from,  and  the  total  num- 
ber of  insane  in  them,  outside  of  the  asylums,  as  reported, 
was  373,  or  an  average  of  8|  to  the  county.  This  is  cer- 
tainly a  low  estimate,  for  nearly  every  correspondent  wrote 
that  they  had  no  means  of  determining  the  exact  number,  but 
would  rep'irt  only  those  cases  which  had  come  under  their 
personal  notice,  which  was  always,  of  course,  but  a  part  of 
the  whole.  According  to  the  same  ratio  the  96  counties 
would  contain  816  insane  outside  of  the  State  asylums. 
The  largest  number  were  in  Johnston,  26;  the  next  largest 
number  were  in  Union,  24:  several  have  fr  im  15  to  20. 
Ashe,  Burke,  Clay,  Davidson  and  Pamlico  have  none.  The 
western  counties  report  the  smallest  number  The  insane  in 
these  counties  are  distributed  as  follows:  In  poor  houses,  140 ; 
in  jails,  17;  outside  of  county  institutions,  216.  According 
to  sex:  Males,  181 ;  females,  192.  According  to  race:  Whites, 
258;  colored,  115.  Macon  and  Clay  have  no  poor-houses. 
He  also  submitted  the  three  following  questions : 
1.  Average  duration  of  confinement  of  insane  in  county 
institutions?  The  replies  to  this  question  were  so  unsatis- 
factory that  no  satisfactory  average  could  be  arrived  at,  no 
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records  having  been  kept  in  many  instances.  From  statistics 
received,  however,  we  infer  that  eight  years  is  the  average 
duration  of  confinement. 

2.  Have  you  the  proper  means  of  confining  and  treating 
the  insane?  To  this  question  every  county  heard  from 
answers,  emphatically,  "  No! "  except  Watauga,  whose  Super- 
intendent of  Health  answers  "Yes,"  and  that  the  ptr  capita 
cost  of  maintaining  the  insane  in  his  county  is  $48  per 
annum — that  is,  $4  per  month,  $1  per  week,  or  14  cents  per 
day.  Think  of  it!  Does  it  not  seem  incredible  that  a 
human  being  could  be  lodged,  clothed,  cared  for  and  fed  for 
a  twelve  month  on  so  small  an  amount?  Your  horse,  indeed, 
could  not  be  stabled  for  twice  that  sum. 

The  replies  to  some  of  these  circulars  are  revelations, 
indeed,  and  the  tale  of  agony  told  is  all  but  heartrending. 
Listen,  for  instance,  to  the  following :  "  We  have  tried  to  get 
some  of  those  at  large  into  the  asylum,  but  have  failed. 
Those  who  are  at  large  are  treated  mostly  by  myself,  without 
compensation.  Is  it  right  ?  "  Or  listen  to  this :  "  We  haven't 
any  insane  in  jail  or  asylums,  from  the  fact  that  Commis- 
sioners will  not  allow  a  physician  any  fee  for  examining 
insane  patients,  and  they  cannot  be  admitted  without  exam- 
ination. I  have  been  informed  that,  in  one  instance,  an 
insane  patient  was  charged  with  larceny  in  order  to  have 
him  admitted  and  confined  in  jail.  Our  insane  are  sadly 
neglected.  I  have  reported  only  one  case,  but  I  have  no 
doubt  there  are  several  cases,  but,  as  they  do  not  receive  any 
attention,  they  are  not  reported."  Or  another:  "There  are  at 
present  no  lunatics  in  the  jail;  until  this  year,  from  one  to 
three.  They  are  confined  in  a  small  log  house,  with  no 
windows  and  no  heat;  have  seen  one  poor  fellow  nude  in 
the  coldest  weather,  without  any  means  of  heating  his  room. 
I  remember  one  case  where  they  had  no  room  in  the  poor- 
house,  and  the  Superintendent  chained  the  patient  to  a  staple 
in  the  centre  of  a  room  by  the  leg,  and,  as  a  consequence, 
she  suffered  with  sores  to  her  death." 
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3.  What  is  the  average  cost  of  maintenance  in  count}' 
institutions?  From  the  statistics  received  the  average  cost 
of  maintenance  in  county  institutions  per  year  was  found  to 
be  $85.78.  These  figures  are  suggestive,  and  while  they 
give  the  lowest  possible  estimates  in  every  case,  still  the 
information  is  startling,  indeed.  They  prove,  in  the  first 
place,  that  the  insane  already  provided  for  by  the  State, 
numbering  900,  are  less  in  number  than  those  unprovided 
for,  amounting  to  over  1,000;  and  in  the  second  place,  that 
the  average  cost  of  maintenance  in  the  county  institutions, 
which  is  $85  78,  is  owing  to  cruel  parsimony;  but  small  as 
this  amount  appears  at  first  view,  it  is  yet  a  large  expenditure 
per  capita  in  comparison  with  the  general  average  of  the 
three  asylums  in  this  State,  which  is  $168.08,  when  it  is  con- 
sidered what  are  the  comparative  benefits  gained  in  the  two 
systems,  the  former,  i.  e.,  the  county  cost,  being  almost  solely 
for  food,  while  the  latter,  i.  e.,  the  asylum  cost,  includes  not 
only  food,  but  skilled  treatment  and  attention  with  all  their 
blessings.  The  mere  cost  of  food  in  the  State  asylums  is  as 
little,  if  not  less,  than  the  estimated  cost  in  county  institu- 
tions. 

If  the  per  capita  cost  of  $85.78  in  the  county  system  be 
compared  with  the  per  capita  cost  of  the  Goldsboro  Asylum, 
for  instance,  which,  although  for  the  negro  population,  still 
has  all  the  asylum  advantages,  and  which  is  but  $116.75,  it 
will  be  seen  that  there  is  an  excess  of  but  about  $30  per 
annum;  or,  to  put  it  differently,  the  cost  per  capita  in  the 
Goldsboro  Asylum  is  $9.75  per  month,  which  includes  all 
the  benefits  and  privileges  of  asylum  treatment,  against 
$7  50  per  capita  per  month  in  the  county  institutions  with  no 
treatment  nor  privileges  nor  comforts  at  all. 

The  comparative  average  cost  of  similar  institutions  in 
New  York  State  is  $18  per  capita  per  month  in  the  asylums, 
against  $6.80  per  capita  per  month  in  the  county  institu- 
tions. Without  further  amplific;ition,  I  leave  you  to  the 
consideration  of  these  facts  and  figures,  that  you  may  deter- 
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mine  in  your  own  minds  which  of  the  two  sj'stems,  both 
costing  about  the  same,  all  things  being  included,  is  to  be 
preferred . 

As  a  matter  in  near  relation  to  this  subject,  I  would  also 
bring  to  your  attention  the  fact  that  two  other  classes  of  our 
population  are  not  properly  provided  for  by  law,  namely, 
inebriates  and  idiots.  The  former  can  only  be  treated  in 
our  as3'lums  when  they  are  adjudged  lunatics,  and  the  latter, 
who  will  always  be  a  burden  to  the  State  or  to  friends,  have 
no  suitable  and  separate  provision  made  for  them.  Under 
proper  treatment,  many  inebriates  could  be  rescued  from 
insanit}'  and  made  once  more  (and  oftentimes  in  a  short 
period)  self-supporting  individuals.  It  is  an  urgent  necessity 
that  something  should  be  done  at  once,  also,  looking  to  these 
classes  of  our  citizens. 

Now,  as  a  solution  of  this  problem,  in  all  its  phases,  I  offer 
the  following  recommendations  for  the  consideration  of  the 
Society:  To  appoint  a  conference  committee,  consisting  of 
twelve  members,  viz.,  the  Superintendent  of  each  of  our 
three  asylums,  two  directors  from  each  asylum,  and  three 
physicians  from  the  State  Board  of  Health,  whose  duty  it 
shall  be  to  go  before  the  Committee  on  Asylums  at  the  next 
approaching  General  Assembly  and  urge  the  passage  of  a 
bill  which  shall  have  for  its  object  the  relief  of  the  insane 
of  the  State  outside  of  the  asylums. 

If  the  State  cannot  be  induced  to  make  suitable  provision 
for  all  of  her  insane,  as  she  should  do,  the  counties,  each  for 
its  own,  must,  and  I  believe  will;  but  we  will  wait  and  h(»pe 
for  better  things.  We  cannot  believe  that  this  proud  State, 
mother  of  us  all,  will  allow  any  of  her  children  to  suffer  and 
to  sink  into  degradation  and  crime  and  misery,  when,  with 
her  beneficent  hand,  she  can  elevate  and  ennoble  and 
enlighten  them.  When  the  existing  and  appalling  facts  are 
brought  forcibly  and  persuasively  to  her  attention  by  the 
intelligent  masses  of  our  people,  she  will  not,  for  long,  con- 
tinue to  smirch  her  fair  escutcheon  with  so  foul  a  blot,  nor 
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stand  forth  iu  the  galaxy  of  nations  as  the  land  "  that  careth 
not  for  her  own,"  but,  rising  above  the  seas  of  ignorance  and 
prejudice,  she  will  shine  forth  in  the  plenitude  of  her  munifi- 
cence and  send  out  the  glad  rays  of  beneficence  and  intelli- 
gence into  every  home  in  our  fair  land. 

In  furthering  and  accomplishing  this  grand  work  for 
humanity,  it  devolves  upon  us  especially,  as  physicians  and 
scientific  men,  to  educate  the  public  mind  to  the  pressing 
needs  of  this  unfortunate  class  of  which  I  have  spoken, 
and  the  State's  responsibility  to  care  for  such  in  a  manner 
becoming  the  advanced  civilization  of  the  day.  By  train- 
ing, by  knowledge  and  by  experience,  we  are  aware  of  the 
facts  and  necessities  of  the  case,  and,  with  our  individual 
and  combined  influence,  we  could  arouse  the  legislators  of 
the  approaching  General  Assembly  of  North  Carolina  to 
honest,  earnest  and  conscientious  action  in  behalf  of  the 
insane  of  our  State. 

It  should  be  no  idle  dream  of  an  enthusiast  which  should 
actuate  us;  neither  should  it  be  a  selfish  motive  nor  a  maud- 
lin sentiment  that  inspires  us,  but,  instead,  a  true  love  of  our 
State  and  a  righteous  regard  for  her  citizens  and  their  vested 
rights,  our  battle-cry  being,  "Help  for  the  Curables;  Hope 
for  the  Incurables." 


THE  SANITARY  ANALYSIS  OF  WATER. 


By  F.  P,  Venable,  Ph.D.,  F.  C.  S.,  Professor  Chemistry  University 

OF  North  Carolina  and  Member  of  the  North 

Carolina  Board  of  Health. 


I  fear  that  this  paper  will  seem  rather  a  confession  of 
ignorance  and  of  inability  to  cope  with  the  difficulties  of  the 
problem  on  the  part  of  the  chemical  profession,  than  one 
bringing  to  you  instruction  and  aid.  But  I  shall  at  least 
point  out  to  you  what  are  those  difficulties  and  how  great 
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they  are,  and  so  make  some  excuse  for  our  failure  to  meet 
them.  Of  course  we  have  made  sume  progress  toward  the 
solution  of  these  questions,  but  the  solutions  are,  as  you  will 
see,  imperfect. 

I  wish  to  speak  of  the  subject  with  special  reference  to  the 
water-supply  of  this  State  as  being  of  most  immediate  interest 
to  us. 

We  learn  from  the  very  instructive  paper  of  Dr.  Bahuson, 
the  present  President  of  our  State  Board  of  Health,  delivered 
at  the  first  Convention  of  the  North  Carolina  Sanitary  Asso- 
ciation, that  only  ten  of  our  cities  and  towns  have  S3'stems 
of  water-works  in  popular  use.  This  leaves  a  great  majority 
of  our  population  dependent  either  upon  springs  or  wells. 
Even  in  some  of  the  towns  boasting  of  water-works  the  sup- 
ply is  drawn  from  shallow  wells. 

At  the  risk  of  wearying  you,  I  will  repeat,  in  part,  that 
which  was  said  in  the  address  just  quoted  about  the  possi- 
bility of  pollution  of  such  water-supplies.  It  is  only  by 
repetition  that  the  lesson  can  be  thoroughly  learned,  and 
you  must  learn  it  if,  as  physicians  and  sanitarians,  you 
would  do  your  duty  in  this  matter. 

We  must  not  look  for  such  a  thing  as  absolutely  pure 
water,  because  this  is  unknown  outside  of  the  chemist's 
laboratory,  and  would  neither  be  palatable  nor  wholesome 
if  we  could  procure  it  for  general  use.  All  natural  waters 
contain  foreign  matter,  and  there  is,  therefore,  such  a  thing 
as  a  normal  impurity.  We  class  under  this  heading  the 
oxygen,  nitrogen  and  carbonic  acid  washed  out  of  the  air, 
and,  in  small  amounts,  certain  of  the  commonest  mineral 
matters  dissolved  from  the  earth.  These  we  expect  to  find 
in  all  natural  waters,  as  the  rain  and  the  surface-water  have 
gotten  their  materials  from  the  air  and  soil.  If  either  air 
or  soil  contain  matter  injurious  to  health,  it  is  easily  possible 
that  the  water  can  become  noxious  in  its  passage  through 
them. 
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Leaving  out  of  consideration  the  hurtful  substances  some- 
times occurring  in  the  air,  it  is  evident  that  where  the  soil  is 
impregnated  with  filth  or  deca3nng  matter,  the  water  flowing 
over  it  and  seeping  through  it  will  become  polluted.  I  well 
remember  a  summer  spent  in  a  small  town  whose  water- 
supply  came  from  springs  at  the  foot  of  a  hill  upon  whose 
sloping  sides  the  cemeter}'  was  placed.  So  bad  was  the 
water  that,  in  fifteen  minutes  after  being  drawn  from  the 
hydrant,  it  became  too  offensive  to  be  left  in  the  room.  Was 
it  surprising  that,  out  of  five  of  us,  three  had  typhoid  fever, 
and  the  two  not  affected  attributed  their  escape  to  precipitate 
flight? 

Whether  a  spring  or  well-water,  then,  is  pure,  in  the  ordi- 
nary sense  of  the  word,  depends,  first,  upon  the  freedom  of 
the  surrounding  soil  from  sources  of  corruption;  and,  sec- 
ondly, the  chances  the  soil  and  the  water  have  of  freeing 
themselves  from  pollution.  It  is  safe  to  take,  as  a  rule,  that 
no  soil  in  a  thickly  settled  neighborhood  is  free  from  filth 
and  decaying  matter.  With  no  system  of  drainage  nor 
burning  of  garbage,  with  privies,  pig  styes  and  stables  hud- 
dled in  among  human  dwellings,  the  ground  becomes  coated 
with  a  covering  of  organic  refuse,  and  as  this  collects,  from 
year  to  year,  the  soil  may  become  saturated  to  a  great  depth. 
How  close  stables,  privies,  etc.,  may  be  to  a  well  without  con- 
taminating its  water  depends  upon  the  nature  of  the  soil — 
whether  sand,  clay  or  rock — and  upon  the  conformation  or 
dip  of  the  strata. 

The  soil  has  a  certain  power  of  freeing  itself  from  these 
contaminating  materials,  being  aided  in  this  by  the  oxygen 
of  the  air,  the  roots  of  plants  and  certain  organisms  existing 
in  the  soil.  The  water  is  partially  freed  from  these  materials 
by  filtering  through  the  soil,  and  the  absorbed  oxygen  in  it 
can  also  oxidize  these  matters,  partly,  but  the  absorbed  oxy- 
gen is  soon  used  up,  and  even  a  grt-at  dejith  of  soil  can 
become  impregnated  with  filth,  and,  so  !'ar  from  acting  as  a 
filter  to  remove  impurity,  gives  up  pollution  to  frtsh  water. 
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Of  course  a  shallow  well,  with  no  great  depth  of  soil  for 
filtration,  is  easiest  polluted,  but  the  pollution  of  one  much 
deeper  is  only  a  matter  of  time. 

It  needs  no  discussion  in  these  days  to  convince  one  that 
impure  water  is  unhealthy,  and  that  water  polluted  in  cer- 
tain ways  can  be  a  conveyer  of  most  dangerous  diseases.  A 
noteworthy  proof  of  this  was  told  me  a  few  months  ago  by 
a  former  member  of  this  Society.  In  a  small  city,  where  a 
pure  water-supply  had  been  introduced  some  three  years 
before,  there  had  since  occurred  sixty-five  cases  of  typhoid 
fever.  Only  three  of  these  were  in  families  using  the  pure 
water-supply.  The  remainder  made  use  of  the  old  wells  of 
the  town,  which  should  have  bf  en  closed  by  lnw. 

It  is  needless  to  multiply  cases  to  prove  that  water  can 
convey  disease.  The  question  rather  is,  What  sort  of  impurity 
and  how  much  must  the  water  contain  in  order  to  cause  dis- 
ease? The  chemist  must  decide  these  points  when  called 
upon  to  make  a  water  analysis  for  sanitary  purposes,  and  his 
task  is  a  difficult  one. 

First,  as  to  the  kind  of  impurity  which  sliould  be  classed 
as  dangerous  to  health.  We  would  bring  under  this  heading 
all  dejecta  of  animals  and  decaying  organic  matter.  Even 
if  not  absolutely  dangerous  in  themselves,  they  form  excel- 
lent media  for  the  propagation  of  dangerous  organisms,  and 
it  is  the  sanitarian's  duty  to  avoid  such  conditions. 

Dr.  Mallet  says,  in  his  report  to  the  National  Board  of 
Health:  "If  the  theory  be  accepted  which  has  so  much  in 
its  favor,  attributing  the  production  of  disease  by  organic 
matter  in  drinking-water  not  to  any  specifically  poisonous 
substance  or  substances,  but  to  the  presence  and  action  of 
living  organisms,  it  seems  quite  conceivable  that  a  water 
containing  organic  matter  of  any  kind,  including  vegetable 
matter,  may  be  harmless  at  one  time  and  harmful  at  another, 
when  perhaps  a  different  stage  of  ft-rmentation  or  putrefac- 
tive change  may  have  been  entered  upon,  and  special  organ- 
isms ma\  have  made  their  appearance  or  entered  upon  a 
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new  phase  of  existence.  Thus,  there  might  possibly  be  safety 
in  drinking  a  peaty  water,  or  water  filtered  through  beds  of 
dead  forest  leaves,  when  fresh;  danger  when,  after  a  certain 
amount  of  atmospheric  exposure,  bacterial  organisms  had 
become  developed;  and  safety  again,  perhaps,  after  the 
growth  of  such  organisms  had  fallen  off  and  more  or  less  of 
the  available  organic  matter  had  been  consumed." 

That  Dr.  Emmerich  drank  dilute  sewage  for  a  number  of 
days  in  succession,  and  persuaded  several  of  his  patients 
also  to  do  the  same,  without  ill  effect,  is,  therefore,  by  no 
means  a  proof  that  such  water  is  not  dangerous. 

Our  attention  must  be  turned,  then,  to  this  other  kind  of 
organic  impurity,  the  organized,  animate  matter,  low  forms 
of  life,  organisms  capable  of  causing  specific  disease.  These 
consist  also,  of  course,  of  organic  matter,  and  are  nourished 
by  it.  Organisms  of  some  kind  are  present  in  all  waters, 
and  we  must  distinguish  here  also  between  the  nori-danger- 
ous  disease  producers  or  pathogenic. 

It  is  towards  this  kind  of  impurity  that  attention  is  most 
directed  of  late.  I  think  the  aim  of  the  chemical  analysis 
is  coming  to  be  the  answer  of  the  question,  "Is  this  water 
one  containing  the  materials  favorable  for  a  flourishing 
growth  of  such  organisms?"  And  if  the  answer  is  affirma- 
tive, the  water  should  be  rejected,  because  recent  research 
has  pointed  out  that  these  enemies  to  health  are  lurking  for 
us  in  both  air  and  soil.  A  recent  note,  collating  what  is 
known  on  the  subject,  appeared  in  the  Sanitary  Neivs  for 
May  3,  1890.  It  is  stated  that  the  superficial  strata  of  the 
earth  are  extremely  rich  in  pathogenic  germs.  A  fool  or 
two  below  the  surface  they  cease  to  exist.  Soil  rich  in  organic 
matter  is  not  favorable  for  their  development.  Causes  of 
death  of  these  pathogenic  germs  are,  first,  exsiccation,  the 
light  of  the  sun  and  saprophytic  baccilli.  The  walls  of  a 
well  are  a  prolongation  of  the  superfices,  and  are  favorable 
to  the  life  of  the  germs.  Water,  then,  in  a  favorable  condi- 
tion for  the  propagation  of  these  germs,  soaking  through 
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colonies  of  them,  carries  them  on  down  into  the  well,  where 
exsiccation  is  impossible,  the  solar  light  never  comes  and 
the  saproph3'tic  baccilli  are  overworked. 

1  should  include  among  the  injurious  impurities  mineral 
matter  in  abnormal  amount,  but  this  is  easily  detected  by 
chemical  anal3'sis  and  need  not  be  referred  to  again. 

In  an  analysis  of  water  for  sanitary  purposes,  then,  sewage 
and  similar  fermenting  or  decaying  organic  matter  are  the 
things  to  be  looked  for.  As  to  the  amount  of  such  impurity 
which  may  be  present  without  prejudicing  health,  it  is  best 
to  be  on  the  safe  side  and  reject  all  waters  where  even  the 
slightest  contamination  is  proven.  It  is  right  here  that  one 
of  the  main  difficulties  lies.  The  amounts  to  be  determined 
are  so  exceedingly  small  that  even  our  most  refined  methods 
of  analysis  sometimes  ftiil  us.  In  reporting  such  an  analysis 
we  give  the  amounts  in  100,000  parts,  but,  to  be  accurate, 
they  must  be  de'ermined  as  parts  in  1,000,000,  and  are  fre- 
quently so  reported. 

While  this  exceedingly  small  amount  of  organic  matter, 
often  to  be  found  in  dangerous  waters,  makes  the  analysis 
more  difficult,  it  may  be  pointed  out  that  it  also  militates 
against  the  theory  that  it  is  the  organic  matter  itself  which 
is  noxious. 

Dr.  Mallet  reports,  in  regard  to  some  of  the  samples  of 
water  analyzed  under  his  direction  in  the  course  of  his 
research  for  the  National  Board  of  Health:  "If  the  whole 
of  the  organic  carbon  and  nitrogen  found  in  such  waters  as 
Nos.  35  and  36,  of  the  highly  dangerous  character  of  which 
there  can  scarcely  be  a  doubt,  existed  as  strychnine,  it  would 
be  necessary  to  drink  about  half  a  gallon  of  the  water  at 
once  in  order  to  swallow  an  average  medicinal  dose  of  the 
alkaloid.  It  is  not  easy  to  believe  that  ptomaines,  or  any 
other  chemical  products  of  the  putrefactive  change,  as  yet 
observed,  can  possess  an  intensity  of  toxic  power  so  very 
much  greater  than  that  of  the  most  energetic  of  recognized 
poisons.     A  second  difficulty  lies  in  the  ease  and  rapidity  of 
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change  in  the  original  organic  matter.  It  is  scarcely  ever 
practicable  to  examine  the  water  for  the  dejecta  or  other 
organic  matter,  direct.  We  must  know  something  of  the 
products  of  the  putrefactive  changes  and  search  for  them. 
This  means,  of  course,  looking  for  the  greatly  smaller  parts 
where  the  whole  was  so  small  as  almost  to  elude  us,  and 
furthermore,  it  means  a  great  deal  of  inferential  work,  often 
of  the  most  misleading  nature.  The  products  may  have 
come  from  some  comparatively  harmless  vegetable  source, 
instead  of  dejecta." 

The  determination  of  the  total  organic  matter  present,  by 
oxidation  or  combustion,  which  is  done  in  all  ordinary 
analyses,  gives  no  reliable  indication  as  to  the  sanitar}'  con- 
dition of  the  water,  and  needs  the  confirmation  of  other 
tests.  As  the  nitiogenous  matter  is  the  most  dangerous,  and 
more  commonly  animal  than  vegetable,  the  analysis  is  gen- 
erally directed  to  the  determination  of  the  ammonia,  or  nitric 
acid,  or  nitrous  acid  resulting  from  its  decomposition.  In  one 
of  the  methods,  the  decomposing  organic  matter  is  made  to 
yield  its  nitrogen,  as  ammonia,  by  boiling  with  an  alkaline 
solution  of  potassium  permanganate.  Wancklyn  rejects  all 
water  as  dangerously  impure  that  contains  over  eight  parts 
of  such  ammonia  in  1,000,000  parts  of  water. 

As  nitrous  acid  can  occur  in  the  purest  of  water,  it  is 
difficult  to  fix  a  limit  beyond  which  we  can  say  that  the 
water  containing  it  has  been  contaminated.  It  is  usual  to 
say  that,  in  anything  greater  than  traces,  it  points  to  decom- 
posing organic  matter.  In  analyses  it  is  reported  as  com- 
bined; hence,  under  the  heading  of  nitrates. 

Nitric  acid,  present  as  nitrates,  may  occur  in  uncontami- 
nated  water  up  to  1.5  parts  in  the  million,  and  hence  it  is 
only  when  it  exceeds  this  amount  that  it  is  regarded  as  a 
danger-signal. 

As  foecal  matter,  and  urine  especially,  contain  common 
salt  or  sodium  chloride,  chemists  carefully  determine  the 
chlorine  in  all  drinking  waters,  but  the  limit  here  cannot 
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possibly  be  fixed,  as  salt  occurs  in  all  soils,  and  even  in  the 
atmosphere.  Two  thirds  of  the  wells  that  I  have  examined 
in  the  small  town  in  which  I  live  are  strongl}^  impregnated 
with  salt  (using  the  word  "strongly"  in  a  chemist's  sense), 
and  I  do  not  know  whether  I  should  refer  it  to  sewage  or 
the  natural  soil. 

Time  fails  me  to  discuss  the  question,  how  far  these  limits 
fixed  by  the  chemist  are  justifiable,  or,  in  general,  how  reli- 
able these  danger-signals  are.  It  is  a  question  over  which 
chemists,  individually  and  associated,  are  greatly  worried  at 
present.  Certain  it  is  that  the  number  of  errors  made  by 
analysts  in  their  judging  and  condemning  w^aters  has 
brought  discredit  on  the  system  in  the  popular  mind. 

There  is  one  important  adjunct  to  the  chemical  analysis 
which  I  must  nut  fail  to  mention,  and  that  is  the  microscop- 
ical examination.  This  applies  not  only  to  the  sediment 
from  the  water,  but  to  the  water  itself.  Some  suitable  nour- 
ishing medium,  as  gelatine,  is  inoculated  with  a  measured 
amount  of  the  water,  and  then  exposed  to  a  temperature 
favorable  to  the  growth  of  the  organisms.  The  number  of 
"colonies"  of  organisms  is  then  ounted,  and  from  tliat  the 
relative  richness  of  the  water  in  such  germs  can  be  estimated. 
If  this  were  all,  it  would  be  of  little  or  no  value.  The 
examination  must  go  further,  and  the  microscopist  must  tell 
us  whether  these  organisms  are  pathogenic  or  not.  The 
purest  water  will,  in  a  short  time,  absttrb  many  diiferent 
kinds  of  germs,  on  standing  exposed  to  tlie  air. 

I  have  referred  hitherto  only  to  analyses  which  must  be 
carried  out  by  experts.  Are  there  no  tests  which  can  be 
applied  by  the  general  public — the  great  uninitiated — to  dis- 
tinguish between  good  water  and  bad,  between  the  pure  and 
the  dangerous?  I  earnestly  wish  that  there  were  such  tests, 
but,  as  yet,  nothing  sufficiently  delicate  to  insure  absolute 
reliance  is  known 

We  are  not  without  entire  approximate  rough  tests,  how- 
ever, which  can  greatly  aid  us.     In  the  first  place,  we  can 


126  APPENDIX. 

make  better  use  of  the  tests  with  which  nature  has  provided 
us — the  senses  of  sight,  taste  and  smell.  In  some  cases  the 
senses  of  taste  and  smell  exceed  many  times  in  delicacy  the 
most  sensitive  of  chemical  tests. 

The  water  that  looks,  tastes  or  smells  foul,  should  be 
unhesitatingly  rejected  for  drinking  purposes.  Of  course  by 
looking  foul  one  does  not  mean  a  merely  muddy  water.  I 
know  a  well-water  that  has  been  used  with  effective  results, 
as  far  as  the  causing  of  sickness  and  fever  is  concerned, 
which,  when  held  toward  the  light,  revealed  great  squirming 
live  things  and  smelled  most  abominably  after  a  short  stand- 
ing. And  yet  that  water  was  used,  in  spite  of  such  evidence 
of  its  pollution.  The  owner  seemed  to  distrust  the  evidence 
of  his  senses,  and  asked  to  have  a  chemical  analysis  njade. 
Is  it  ignorance,  or  economy,  or  criminal  carelessness  that 
causes  such  folly? 

There  are  waters  which  are  dangerously  impure,  and  yet 
reveal  this  impurity  neither  to  look,  taste,  nor  smell.  Some- 
times we  can  still  test  such  by  the  smell,  concentrating  the 
impurity  by  means  of  ether  in  the  manner  described  a  few 
months  ago  in  the  North  Carolina  Medical  Journal,  and  then 
smelling  the  residue  after  the  ether  has  evaporated.  One 
can  take  a  pure  water  and  add  to  it  urine  in  amount  too 
small  to  be  detected  by  the  smell,  and  still  detect  it  by  the 
ether  method.  But  e.en  this  test  does  not  go  far  enough. 
And  it  is  easy  to  surmise  that  there  may  be  dangerous  organic 
pollution  without  any  smell  at  all. 

There  are  tests,  like  the  potassium  permanganate  test,  and 
the  silver  nitrate  test,  which  go  still  further  in  the  detection 
of  organic  matter,  and  whicii  can  be  carried  out  by  those 
without  special  training,  but  they  are  too  indefinite  in  their 
interpretation  to  make  it  worth  while  to  mention  them  here. 

This  is  an  important  field  of  research  for  the  sanitarian. 
To  find  an  easy,  simple,  far-reaching,  reliable  test  for  dan- 
gerous pollution  would  be  an  invaluable  discovtr3^  I  can- 
not say  whether  such  a  discovery  is  even  possible  or  not. 
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As  an  addendum  to  this  paper,  giving  some  of  the  salient 
points  of  water  analysis,  it  may  be  useful  to  mention  two 
methods  of  purifying  water  dangerous  or  suspected  of  being 
dangerous.  The  first  and  simplest  method  is  'hat  of  boiling. 
While  boiling  does  not  remove  the  organic  matter,  it  destroys 
the  germs  and  all  living  organisms,  so  that  the  water  becomes 
harmless  and  can  be  used  without  fear.  This  method,  of 
course,  does  not  free  the  water  from  any  mineral  matter  con- 
tained in  it,  does  not  remove  hardness  nor  suspended  matter, 
and  does  not  necessarily  improve  it  in  appearance.  As  there 
is  loss  of  absorbed  air  the  water  will  be  somewhat  less  pala- 
table than  fresh  water,  having  a  stale  taste.  If  the  kettle  or 
vessel  used  in  boiling  is  not  scrupulously  clean  it  also  will 
confer  a  foreign  and  unpleasant  taste.  These  objections  are 
not  serious  enough  for  one  to  think  of  risking  his  life  with 
an  impure  water  in  preference  to  drinking  it  boiled,  but  they 
do  interfere  with  the  general  use  of  boiled  water  where  pollu- 
tion is  only  suspected. 

The  second  method  of  purification  is  by  using  alum.  An 
old  method,  and  often  used  on  the  large  scale,  but  not  gen- 
erally considered  applicable  on  the  small  scale.  It  was  only 
a  year  or  so  ago  that  Dr.  Leeds  discovered  its  peculiar  effi- 
cacy in  removing  minute  organisms  A  method  for  using 
alum  on  a  small  scale  has  been  elaborated  by  Dr.  Austen, 
and  was  reported  in  the  Sanitary  Neius  of  March  8,  1890. 

In  the  presence  of  the  ordinary  calcium  bicarbonate  of 
natural  waters  alum  gives  a  gelatinous  precipitate,  entangling 
suspected  matter  and  germs  and  allowing  of  their  easv 
removal  by  filtration.  A  funnel  can  be  found  in  nearly 
every  household,  or  a  cheap  one  can  be  gotten  at  the  drug- 
gist's, along  with  some  cheap  filtering  paper,  and  the  mode 
of  using  it  is  easily  learned.  The  amount  of  alum  need  not, 
as  a  rule,  exceed  two  grains  to  the  gallon  The  alum  is  best 
kept  in  a  solution  of  such  strength  that  a  teaspoonful  con- 
tains a  grain.  This  solution  can  be  made  by  dissolving  128 
grains  of  alum  in  a  pint  of  water.     "  A  gallon  of  water  is 
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placed  in  a  clean  tin  pail  and  two  teaspoonfuls  of  the  alum 
solution  are  added.  It  is  then  well  stirred  and  mixed  with 
a  clean  tin  dipper.  It  is  best  to  keep  the  pail  and  dipper  for 
this  use  alone.  They  should  be  kept  scrupulously  clean. 
After  mixing,  the  water  is  allovved  to  stand  five  or  ten  min- 
utes and  is  then  poured  on  to  the  filter.  The  first  half-pint 
should  be  rejected.  One  filter  can  be  used  for  several  gallons 
of  water,  but  should  then  be  thrown  away.  The  funnel  also 
must  be  kept  clean."  By  a  little  mechanical  ingenuity  and 
arrangement  of  syphons  the  filtering  can  be  made  continuous 
and  self-acting. 

I  make  no  mention  of  the  many  patent  filters  so  highly 
recommended.  Some  are  good,  some  bad,  and  all  dangerous 
when  not  properly  watched  and  cleansed. 

I  cannot  close  without  some  reference  to  the  dangers  from 
impure  ice.  It  is  well  known  that  freezing  does  not  fully 
purify  water,  and  by  no  means  destroys  the  organisms  in  it. 
Polluted  ice  is  as  dangerous  as  polluted  water.  Warning  in 
this  direction  is  especially  needed  this  year,  as  ihe  past  win- 
ter was  too  mild  for  the  ice  crop  to  be  gathered  from  the 
great  rivers  of  the  North  with  their  free-flowing,  compara- 
tively pure  water.  The  report  is  that  the  ditch,  the  pond, 
and  the  marsh  have  been  skimmed  to  even  partially  fill  the 
great  storehouses.  There  may  be  some  exaggeration  in  this, 
but  there  is  danger.  There  is  always  danger  where  the  lives 
of  the  community  are  left  at  the  mercy  of  unscrupulous 
dealers. 

I  think  the  Local  Boards  of  Health  of  the  State  should 
make  it  their  duty  to  enquire  into  the  source  of  supply  of 
water  used  in  the  many  ice  factories  established  and  pro- 
posed, and  insist  on  the  best  water  being  used  ;  for  unless 
such  watchful  care  be  exercised,  these  too  can  become 
effective  agents  in  spreading  disease. 
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LEPROSY  IN  THE  UNITED  STATES. 


Its  Extent — The  Means  that  should  be  adopted  for  its  Extermina- 
tion—  The  Majoriiij  and  the  Minority  Report,  and  a  Discus- 
sion thereon  at  the  National  Conference  of  State  Boards  of 
Health  held  in  Xashville,  Tennessee,  May  19-£0th,  1890. 


REPORT  OF  THE  COMMITTEE  ON  LEPROSY. 


Benjamin  Lee,  A.  M. ,  M.  D. ,  Ph.  D.  ,  Secretary  of  the  State  Board 
OF  Health  of  the  CoM:kiON wealth  of  Pennsylvanl\,  Chairman. 


Gentlemen: — The  undersigned,  appointed  a  committee  at 
the  last  meeting  of  the  National  Conference  of  State  Boards 
of  Health  to  consider  the  subject  of  leprosy  in  its  relation  to 
the  United  States,  beg  leave  respectfully  to  report:  That 
since  the  date  of  their  appo-ntment,  the  investigations  of 
competent  observers  in  India,  the  Hawaiian  Islands  and  the 
West  Indies,  have  been  carefully  studied,  and  the  Chairman 
has  visited  the  Island  of  Cuba  in  order  to  satisfy  himself  as  to 
the  actually  existent  condition  in  that  nearest  focus  of  infec- 
tion to  this  country.  The  principal  works  consulted  have 
been  those  of  Arch-Deacon  Wright,  entitled  "  Leprosy  and 
its  Story,  Segregation  its  Remedy;"  of  Wellesley  C.  Bailey, 
Esq.,  B.  C.  S.,  entitled  "  A  Glimpse  at  the  Indian  Mission 
Field  and  Leper  Asylums;"  of  Arch-Deacon  Wright,  entitled 
"Leprosy  and  Imperial  Danger;"  of  Mr.  Edward  Clifford, 
entitled  "  A  Visit  to  Father  Damien,"  and  of  Dr.  W.  Munro, 
of  Manchester,  late  Medical  Officer  at  St.  Kitts,  West  Indies, 
entitled  "Leprosy."  The  committee  desire  to  express  their 
special  obligations  to  Mr.  Wellesley  C.  Bailey,  Secretary  to 
the  Mission  to  Lepers  in  India,  for  his  kindness  in  furnish- 
ing them  the  latest  and  most  reliable  information  from  Eng- 
lish sources.  The  moot  point  at  the  bottom  of  this  investi- 
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gation  is,  of  course,  the  contagiousness  of  the  disease,  and 
the  committee  would  here  put  on  record  their  profound  con- 
viction, if  ever  a  learned  society  committed  a  blunder  which 
was  near  akin  to  a  crime,  it  was  the  Roval  College  of  Physi- 
cians of  England,  when,  in  order  to  gratify  the  vanity  of  a 
few  doctrinaires  and  glorify  the  great  British  doctrine  of 
free  trade  in  disease,  as  well  as  in  all  other  commodities,  it 
adopted  the  report  of  the  committee  which  declared  leprosy 
non-contagious,  and  thus  stamped  with  the  seal  of  its  im- 
mense authority  the  most  damnable  medical  heresy  of  mod- 
ern times.  The  complete  apathy  which  followed  tlie  pro- 
mulgation of  this  declaration  in  all  parts  of  her  Majesty's 
dominions  with  regard  to  the  segregation  of  the  disease  was 
as  astonisliing  in  fact  as  it  was  mournful  in  results.  All 
precautions  were  thrown  to  the  winds.  Barriers  between 
the  clean  and  the  unclean  were  broken  down.  And,  now, 
mark  !  The  first  of  the  tw^o  works  of  Arch-Deacon  Wright, 
to  which  I  have  alluded,  was  published  in  1885,  the  second 
in  1889.  In  the  former  he  reports  the  number  of  lepers  in 
Biiti.-h  India  at  120,000,  in  the  latter  at  131,618,  according 
to  the  official  returns,  but  adds  that  those  who  know  India 
well,  place  it  at  not  less  than  250,000,  while  many  contend 
that  half  a  million  would  scarcely  cover  the  number  of  these 
unfortunates.  And  here  let  us  say,  parenthetically,  as  a  fact 
which  comes  very  near  home  to  us,  that  Dr.  Leloir,  clinical 
professor  of  diseases  of  the  skin  at  Lisle,  and  author  of  a 
"Traite  Partique  et  Theorique  de  la  Lepre,"  expresses  the 
belief,  as  the  result  of  his  observations  and  inquiries,  that 
there  are  more  lepers,  in  proportion  to  the  population,  in  the 
West  Indies,  than  in  the  East  Indies.  Such  are  the  conse- 
quences'.of  the  non-protective  policy  in  leprosy.  Now  let  us 
glance  for  a  moment  at  an  experiment  in  the  opposite  direc- 
tion. The  government  of  Norway,  where  the  disease  was  an 
actually  present  evil,  did  not  allow  itself  to  be  carried  away 
by  the  new-fangled  theory  of  the  English  dermatologists. 
On  the  contrary,  it  not  only  continued  to  keep  its  leper  popu- 
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lation  under  the  strictest  surveillance,  but  added  new  restric- 
tions, making  the  segregation  of  a  leper  compulsory,  absolute 
and  permanent  from  the  moment  of  the  discovery  of  the 
disease.  Here  again  note  the  result:  In  the  year  1857  there 
were  in  Norway,  at  the  beginning  of  the  year,  2,803  cases, 
while  242  new  cases  were  discovered  during  the  year.  In 
the  following  year  the  number  had  fallen  to  2,794,  with  235 
new  cases.  In  1860  the  number  reported  was  2,819,  with 
226  new  cases.  Ten  years  later  it  had  fallen  to  2,619,  with 
160  new  cases  ;  and  ten  years  after  that  lo  1,717,  with  only 
29  new  cases.  Thus,  in  twenty-three  years,  the  number  of 
lepers  has  been  reduced  from  2,863  to  1,717,  while  the  num- 
ber of  new  cases  has  fallen  from  242  to  29,  a  diminution  of 
eight-ninths,  indicating  with  mathematical  exactness,  the 
possibility  of  its  complete  extinction  at  no  distant  day.  In 
view  of  this  positive  demonstration  from  both  sides  of  the 
question,  namely,  the  rapid  extension  of  the  disease  when  a 
full  intercourse  is  allowed,  and  its  as  rapid  diminution  when 
the  isolation  is  insisted  on — in  view  of  the  fact  that  most 
reliable  and  painstaking  observers  who  have  personally 
watched  the  disease  in  all  its  phases  for  years,  not  getting 
their  knowledge  afar  otf,  and  by  hearsay,  have  almost  uni- 
versally abandoned  the  doctrine  of  the  heredity  of  the  disease, 
and,  moreover,  have  proved  by  the  most  careful  experimtnts 
that  it  is  very  rarely  conveyed  by  inoculation — the  Royal 
College  of  Physicians  certainly  owes  it  to  humanity  and  to 
the  medical  profession,  in  whose  sacred  name  it  speaks,  to 
recant  this  heresy  in  the  plainest  language  and  the  most 
complete  manner. 

It  is  not  enough  that,  stimulated  by  the  interest  shown  b} 
the  Prince  of  Wales  as  President  of  the  "Father  Damien 
Memorial  Fund,"  the  college  should  urge  the  government 
to  "institute  a  full  and  careful  scientific  investigation  of  a 
question  which,  in  the  interest  of  humanity,  calls  for  imme- 
diate attention."  There  is  no  time  to  waste  in  a  useless  and 
long   drawn-out   scientific    investigation.     There   is   aniple 
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iuformation  on  which  in  base  an  opinion,  and  that  opinion 
exactly  the  reverse  of  that  to  which  the  college  has  already 
given  world-wide  expression.  Common  honesty  requires 
that  it  should  confess  its  mistake  as  publicly  as  it  made  it. 
The  extent  to  which  this  dogmatic  utterance  on  the  other 
side  of  the  ocean  has  dominated  medical  opinion  in  this 
country  is  indicated  by  the  fact  that  since  the  last  meeting 
of  this  Conference  a  number  of  the  most  prominent  ph3'si- 
cians  in  Philadelphia  have  united  in  publicly  rebuking  the 
Board  of  Health  of  that  city  for  enforcing  its  regulations  for 
the  reporting  and  segregation  of  the  disease. 

Before  considering  the  subject  in  its  intimate  relation  to 
this  country,  let  us  glance  for  a  moment  at  the  present  dis- 
tribution of  the  dist'Hse  throughout  the  v/orld.  In  Europe, 
we  find  it,  as  already  said,  in  Norway,  to  an  extent  which 
has  compelled  the  government  to  exercise  the  most  careful 
measures  for  the  eegregation  of  its  victims.  In  Sweden  a 
few  cases  are  known  10  exist.  In  Iceland  there  are  about 
one  hundred  cases.  In  Russia  it  is  making  its  way  stealthily 
along  the  shores  of  the  Baltic,  in  Esthonia,  Livonia,  Gour- 
land,  Finland,  Cherson,  the  Crimea,  and  among  the  Cossacks 
of  the  Ural,  being  prevalent  in  the  Caucasus,  the  Delta  of 
the  Volga  and  Astrakan.  A  few  lepers  are  found  in  Austria. 
They  abound  in  Constantinople,  and  are  found  in  Macedonia, 
Thessaly,  Crete  and  other  parts  of  the  Saltan's  dominions. 
The  disease  is  decidedly  on  the  increase  in  Greece  and  the 
Archipelago.  A  few  lepers  are  found  in  Malta.  In  Italy 
there  are  a  few  cases  in  every  public  hospital,  and  not  less 
than  a  hundred  in  the  Island  of  Sicily.  In  Spain  they  are 
scattered  over  all  the  Southern  Provinces,  Catalonia,  Valen- 
cia, Andalusia  and  others,  making  it  necessary  to  establish 
leper  hospitals  at  Granada  and  Malaga.  The  mountainous 
district  of  Lafoes,  in  Portugal,  contains  a  large  number,  and 
there  is  a  leper-house  at  Lisbon.  In  France  it  has  its  fixed 
home  in  the  Rhone  district,  along  the  shores  of  the  Medi- 
terranean, and  at  Nice,  and  fresh  cases  are  constantly  occur- 
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ring  ill  families  previously  unaffected.  Traveling  eastward, 
we  find  it  in  Asia,  as  follows:  Lepers  swarm  in  Arabia,  Syria 
and  Palestine.  Jerusalem  has  a  leper  hosj)ital.  It  is  very 
common  in  Persia.  In  Asia  Minor  its  presence  is  evidenced 
by  the  fact  of  a  leper  hospital  at  Scutari.  We  have  alread)'- 
alluded  to  its  immense  prevalence  and  fearfully  rapid  spread 
in  British  India,  under  the  fostering  care  of  the  Ro3"al  Col- 
lege of  Physicians.  In  Indo-Chiua  we  meet  it  extensivel}^ 
in  Burmah,Siara  and  Malacca,  and  not  less  so  in  the  French 
Colonies  In  China  proper,  the  lepers  are  almost  innumer- 
able. Leper-houses  are  as  common  as  the}'  were  in  England 
four  hundred  years  ago,  and  that  is  saying  much.  In  the 
city  of  Canton  alone  there  are  between  three  thousand  and 
four  thousand  cases.  They  are  numerous  in  Japan,  the 
Indian  Islands,  Kamschatka  and  the  Aleutian  Islands.  Pro- 
ceeding now  to  the  great  dark  continent,  on  which  our  illus- 
trious compatriot  has  been  recently  throwing  a  ray  of  light, 
we  find  many  in  Egypt,  Abyssinia,  Darfur  and  Senegambia, 
and,  on  the  coast  further  south,  many,  with  an  alarming 
tendency  to  increase  at  the  Cape  of  Good  Hope;  some  on 
the  west  coast  and  in  the  Islands  of  Madeira,  the  Azores,  St. 
Helena,  Madagascar  and  Mauritius.  In  the  Pacific  we  find 
it  in  the  Sunda  and  Philippine  Islands,  and  the  fearful  story 
of  its  introduction  and  rapid  spread  in  the  Sandwich  Islands, 
unt  1  eveiy  fifteenth  of  the  population  is  a  leper,  is  familiar 
to  us  all.  Chinese  and  Indian  immigration  has  introduced 
it  inlo  Australia.  Still  continuing  across  the  Pacific,  we  find 
it  firmly  established  in  California,  whose  representatives  in 
in  this  Conference  gave  us  timely  warning  at  the  last  meet- 
ing. Le{)ers  are  numerous  in  Mexico,  Central  America, 
Ecuador,  Venezuela,  Uruguay.  They  are  numerous  in 
French  and  British  Guiana.  Leprosy  is  rife  in  many  prov- 
inces of  Brazil,  hospitals  being  found  in  five  different  cities. 
The  Antilles  are  full  of  it.  Jamaica  contains  from  seven 
hundred  to  eight  hundred  le{)ers.  In  Barbadoes  the  popu- 
lation has  increased  six  per  cent.,  wliile  lepers  have  increased 
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twentj'-five  per  cent.  In  the  North  American  Continent  we 
already  find  cases  of  the  disease  in  Greenland,  in  New  Bruns- 
wick and  in  British  Columbia;  and,  in  the  United  States, in 
Minnesota,  Wisconsin,  Michigan,  Oregon,  South  Carolina, 
Louisiana,  Texas  and  Florida,  and,  as  before  noted,  in  Cali- 
fornia. We  are  warranted,  therefore,  in  the  assertion  that 
leprosy  is  cosmopolitan.  No  pent-up  Utica  confines  its 
powers.  It  makes  naught  of  latitudes  or  of  altitudes. 
It  spares  no  age  and  respects  no  race.  The  Anglo-Saxon 
the  Teuton,  the  Sclav,  are  susceptible  to  its  contagion, 
as  well  as  the  Hindoo  and  the  Sandwich  Islander.  Witness 
Father  Damien,  so  long  the  show-card  of  the  non-contagion- 
ists,  now  lying  in  a  martyr's  grave  under  the  frowning 
shadow  of  Molokai.  Let  us  not  take  refuge  in  a  fancied 
immunity  due  to  climate  or  parentage.  They  will  prove 
but  broken  reeds  to  pierce  us  as  we  lean  upon  them.  We 
have,  as  has  been  shown,  leprosy  to  north  of  us,  leprosy  to 
south  of  us,  leprosy  to  east  of  us,  leprosy  to  west  of  us  We 
have  even  a  few  centers  of  infection  within  our  borders. 
These,  however,  are  as  yet  insignificant.  If  proper  precau- 
tions are  taken,  they  will  cease  to  exist  in  the  course  of  a 
generation.  In  view  of  the  situation,  what  is  the  part  of 
wisdom  ?  Two  courses  are  open  to  us.  First,  the  do-nothing 
policy,  which  has  prevailed  until  nearly  the  present  time. 
The  result  of  this  will  be  that,  in  fifty  years,  there  will  be 
lepers  in  ever}'  hamlet,  and  leper-houses,  crowded  with  their 
mutilated  victims,  in  every  city.  Second,  the  policy  of  abso- 
lute and  implacable  segregation  in  the  case  of  those  who  are 
already  fairly  domiciled  in  the  country,  the  prohibition  of 
marriage  to  all  lepers,  and  the  prohibition  to  all  uninfected 
persons  of  the  inhabiting  of  infected  houses;  and,  with 
regard  to  foreign  lepers,  the  policy  of  absolute  and  implaca- 
ble exclusion.  With  the  adoption  of  these  measures,  which, 
undertaken  at  this  time,  will  entail  very  little  hardship  and 
will  not  be  difficult  of  execution,  there  are  those  now  living 
who  will  see  the  day  when  there  shall  not  be  a  leper  in  the 
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land.  How  shall  the  principal  of  segregation  be  practical^ 
carried  out?  Those  who  have  given  the  subject  the  most 
careful  study  believe  that  careful  investigation  would  bring 
to  light  lepers  hiding  in  every  State  in  the  Union.  Shall 
every  State,  then,  establish  a  leper-house?  Common  sense 
cries  out  against  such  an  absurdity.  Shall  each  State  set 
apart  a  leper-ward  in  a  general  hospital?  Humanity  for- 
bids the  incurring  of  such  a  risk.  One,  or  at  least  two, 
colonies  would  accommodate  all  the  lepers  on  the  east  side 
of  the  Rocky  Mountains,  and  the  same  number  would  be 
.sufficient  for  those  on  the  other  side.  Such  a  colony  already 
exists  in  Louisiana.  There  are  lepers  enough  in  Wisconsin 
and  Minnesota  to  warrant  the  establishment  of  one  in  that 
section  of  the  country.  Let  those  States  deed  the  land  occu- 
pied by  these  leprous  communities,  or  which  may  be  set 
apart  for  them,  to  the  United  States,  and  let  every  leper,  no 
matter  what  his  wealth  or  his  social  position,  be  removed  to 
one  of  these  colonies.  Let  every  provision  be  made  for  the 
care  and  comfort  of  the  colonists,  but  let  the  separation  of 
the  sexes  be  absolute  during  the  genetic  period  of  life.  To 
every  house  in  which  lepers  have  lived,  which  is  not  within 
the  limits  of  the  colony,  let  the  torch  be  applied,  or,  should 
this  be  impossible,  let  the  most  thorough  disinfection  be 
employed,  not  forgetting  the  Mosaic  precaution  of  scraping 
the  walls.  How  shall  the  policy  of  absolute  and  implacable 
exclusion  be  carried  out?  It  is  probably  safe  to  sa}'  that 
there  are  not  half  a  dozen  physicians  in  the  United  States 
who  would  recognize  a  case  of  leprosy  in  its  earlier  stage. 
But,  in  order  to  make  quarantine  effective,  it  is  essential 
that  there  should  be  an  expert  in  leprosy  at  every  port  of 
entry  at  which  passengers  arrive  from  infected  countries. 
If  the  government  cannot  find  such,  it  should  select  men  for 
the  purpose  and  send  them  to  Havana  to  study  the  disease. 
All  immigrants  from  leprous  countries,  and  all  Americans 
who  have  been  domiciled  in  leprous  countries,  as,  for  instance, 
the  Sandwich  Islands,  should  be  stripped  and  every  inch  of 
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their  bodies  subjected  to  the  most  rigid  scrutiny.  lu  prompt 
compliance  with  a  suggestion  made  at  the  last  meeting  of 
the  American  Public  Health  Association,  the  Supervising 
Surgeon-General  of  the  United  States  Marine  Hospital  Ser- 
vice has  issued  an  order  looking  toward  the  exercise  of  a 
rigorous  quarantine  against  this  disease,  of  which  the  follow- 
ing is  the  text: 

To  Medical  Officers  of  the  Marine  Hospital  Service,  Collectors  of  Cus- 
toms and  others  concerned: 

The  National  Quarantine  Act,  approved  April  29,  1878,  entitled  "An 
act  to  prevent  the  introduction  of  contagious  or  infectious  diseases," 
provided  that  no  vessel  or  vehicle  coming  from  any  foreign  port  or 
country  where  any  contagious  or  infectious  disease  exists,  or  any  vessel 
or  vehicle  conveying  persons  or  animals  affected  with  any  contagious 
disease,  shall  enter  any  port  of  the  United  States,  or  cross  the  boundary 
line  between  the  United  States  and  any  foreign  country,  except  in  such 
manner  as  may  be  prescribed. 

Attention  is  now  directed  to  the  increased  prevalence  of  the  contagious 
disease  known  as  leprosy  in  several  foreign  countries,  and  the  danger  of 
its  increase  in  the  United  States  through  the  immigration  of  persons 
affected  with  leprosy;  and,  by  direction  of  the  Secretary  of  the  Treasury, 
the  following  regulation  is  framed  under  authority  of  the  foregoing  act, 
subject  to  the  approval  of  the  President,  to  protect  the  people  of  the 
United  States  from  the  introduction  of  leprosy: 

1.  Until  further  orders,  no  vessel  shall  be  admitted  to  entry  by  any 
officer  of  the  customs  until  the  master,  owner  or  authorized  agent  of  the 
vessel  shall  produce  a  certificate  from  the  health  ofMcer  or  quarantine 
officer  at  the  port  of  entry,  or  nearest  United  States  quarantine  officer, 
that  no  person  affected  with  leprosy  was  on  board  the  said  vessel  when 
admitted  to  free  pratique,  or,  in  case  a  leper  was  found  on  board  such 
vessel, 'that  he  or  she,  with  his  baggage,  has  been  removed  from  the 
vessel  and  detained  at  the  quarantine  station. 

2.  Medical  ofiacers  in  command  of  United  States  Quarantines  are 
herebv  instructed  to  detain  any  person  affected  with  leprosy  found  on 
board  any  vessel,  but  such  officer  will  permit  the  departure  on  out-going 
vessels  of'persons  detained  at  quarantine  in  pursuance  of  this  regulation, 
provided  such  vessel  shall  be  bound  to  the  foreign  country  from  which 
the  said  leper  shall  have  last  sailed.  John  B.  Hamh^ton, 

Swpervising  Surgeon-General, 
Marine  Hospital  Service. 
Approved:  William  Wixdom,  Secretanj. 
Approved:  Benj.  Harrison. 
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[From  Dom  in  ion  Report  of  Department  of  Agriculture  for  1889^ 

A  very  interesting  report  on  the  Leprosy  Lazaretto  at  Tracadie,  N.  B., 
is  given  by  Dr.  A.  C.  Smith,  the  visiting  phj-sician  at  that  institution. 
He  reports  twenty  persons  suffering  from  that  disease  and  in  the  Laza- 
retto, five  new  cases  having  been  admitted  since  the  last  report,  and 
three  deaths  having  occurred  during  the  year.  Leprosy,  he  states,  is 
dying  out  in  Tracadie,  but.  as  cases  were  reported  appearing  in  the 
neighboring  institutes,  Dr.  Smith  made  a  special  tour  of  inspection, 
which  resulted  in  his  finding  a  focus  of  the  disease  between  Caraquet 
and  Shijjpegan,  and  he  traced  from  this  center  several  cases  to  other 
settlements.  He  strongly  urges  permanent  measures  of  segregation  as 
the  only  means  of  stamping  out  this  loathsome  disease.  It  would 
appear,  from  the  tenor  of  his  report,  that  there  is  some  reluctance  on 
the  part  of  persons  in  suspected  houses  to  allow  the  inspecting  physirian 
to  enter  them  for  the  purpose  of  examination,  and  he  strongly  urges 
legislative  action  to  assist  segregation  of  the  disease,  not  only  in  the 
interest  of  those  living  in  affected  districts,  but  to  prevent  the  spread  of 
leprosy,  a  subject  forcing  itself  on  the  attention  of  the  world  at  large. 
(Signed)        I.  Carling,  Member  of  Agriculture. 

Dr.  Reeve  presented  a  minority  report  from  Dr.  Hoegh, 
who,  he  said,  was  a  Norwegian,  who  had  had  exceptional 
facihties  for  studying  leprosy.  His  father  was  Surgeon  in- 
Chief  of  the  Norwegian  hospitals,  and  Dr.  Hoegh  was  in  the 
habit  of  seeing  the  disease  there.  After  coming  to  this  coun- 
try he  had  studied  the  subject,  and  was  acquainted  with 
nearly  every  case  of  leprosy  that  has  come  here  from  Nor- 
way.    The  report  is  as  follows: 

REPORT    OF    THK    MINORITY    OF    THE    COMMITTEE  ON    LEPROSY. 
BY   DR.    KNUT   HOEGH. 

The  undersigned  member  of  the  Committee  on  Leprosy  is 
unable  to  subscribe  to  the  report  formulated  by  the  chairman 
and  the  rest  of  the  committee  with  the  recommendations  for 
the  prevention  of  the  spread  of  the  disease,  and  takes  the 
liberty  of  submitting  the  following  minority  report: 

While  it  is  admitted  that  leprosy  is  a  contagious  disease, 
it  is  held   by  the  undersigned  that  the  danger  of  contagion 
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is  very  much  exaggerated  in  the  majority  report;  and  that 
we  shall,  in  all  probability,  be  able  to  exterminate  the  dis- 
ease in  the  United  States  without  having  recourse  to  meas- 
ures which  are  unnecessarily  severe,  and  which  disregard 
the  ordinary  rights  of  the  diseased  individuals.  To  deprive 
an  individual,  who  has  committed  no  crime,  of  his  property, 
to  shut  him  up  in  an  asylum  for  life,  to  prevent  him  from 
forming  legal  marriage,  and  even  to  extend  this  draconic 
law  to  his  relatives  who  have  not  shown  any  sign  of  disease, 
as  the  majority  of  the  committee  proposes,  seems  to  be  the 
height  of  cruelty  and  injustice. 

It  is  a  matter  of  common  observation  that  laws  in  opposi- 
tion to  the  sentiment  of  the  community  are  poorly  enforced, 
and  fail  in  their  object.  If  lepers  are  to  be  treated  as  crimi- 
nals, communities  are  not  apt  to  furnish  juries  that  will 
accept  physicians'  statements  as  to  the  presence  of  the  dis- 
ease in  any  legal  case.  This  will  be  much  more  probable  in 
a  country  where,  according  to  the  expression  of  the  majority 
report,  very  few  physicians  are  familiar  with  the  earW  stages 
of  the  disease. 

A  farther  disadvantage  of  too  rigorous  measures  will 
undoubtedly  be  that  lepers  will  hide  their  disease,  and  that 
their  friends  and  families  will  help  them  to  elude  the  vigi- 
lance of  the  sanitary  officers.  In  this  way  the  disease  will 
have  a  good  chance  to  spread  unobserved  and  uncontrolled. 

If  the  disease  were  as  easily  communicated  as  small-pox 
or  measles,  there  might  be  some  excuse  for  absolute  isolation; 
but  there  are  facts  enough  to  prove  that  it  does  not  spread 
from  the  diseased  to  the  healthy,  except  under  circumstances 
of  close  personal  intimacy.  In  relation  to  this  side  of  the 
question,  it  must  be  permitted  to  call  attention  to  the  fact 
that  by  far  the  majoiity  of  leprous  married  persons  fail  to 
give  the  disease  to  their  spouses,  and  that  only  a  minority  of 
the  children  in  leprous  fi^imilies  become  lepers.  This  fact 
can  be  easily  ascertained  by  anybody  who  will  peruse  the 
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official  reports  of  the  Surgeon  in-Chief  for  the  leprous  disease 
to  the  Government  of  Norway. 

Tt  appears,  furthermore,  from  these  reports  that  lepers  who 
for  half  a  century  have  occupied  hospital  wards  in  common 
with  other  patients  in  Norway,  both  in  Lunggegaards  hos- 
pital in  Bergen,  and  in  Rigs  hospital  in  Christiania,  never 
have  communicated  the  disease  to  any  of  the  other  hospital 
patients;  nor  during  this  long  period,  in  which  from  one  to 
four  leper  asylums  have  been  in  activity  in  Norway,  has  any 
attendant,  washwoman,  nurse,  or  physician  taken  the  disease 
from  any  of  the  patients. 

It  seems  that  facts  like  these  prove  that  the  disease  can  be 
controlled  without  incarcerating  its  victims. 

Much  is  said  about  the  stern  policy  of  the  Government  of 
Norway.  Let  it  first  be  observed  that  what  we  are  apt  to 
understand  by  the  Government,  viz.,  its  executive  branch, 
has  no  more  right  to  promulgate  laws  in  Norway  than  in 
the  United  States.  The  legislature  makes  the  laws  very 
much  as  it  does  in  this  country,  and  the  laws  regarding 
leprosy  have  never  made  segregation  compulsory,  absolute 
and  permanent  as  the  majority  report  states. 

Before  1885  nobody  could  be  compelled  to  enter  a  lepro- 
sory.  Lepers  were  not  separated  from  their  families.  They 
were  simply  enumerated,  and  the  official  physicians  were 
ordered  to  visit  them  and  assist  them  with  advice  and  medi- 
cine. It  is  probable  that  the  advice  usually  comprised, 
among  other  things,  an  admonition  to  avoid  close  relations 
with  healthy  people,  and  to  enter  asylums,  where  the  dotnes- 
tic  conditions  were  very  unfavorable. 

In  1885  a  law  emanated  giving  the  parish  boards  the  right 
to  compel  pauper  lepers  to  enter  the  asylums;  but  married 
paupers  could  not  be  separated  from  their  wives  or  husbands, 
if  they  objected  to  such  a  separation.  Lepers  who  were  not 
paupers  can,  according  to  this  law,  not  be  compelled  to  leave 
their  homes  and  families;  but  the  local  Boards  of  Health 
are  by  this  law  empowered  to  regulate  the  domestic  arrange- 
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ments  in  leprous  families  in  such  a  way  as  ihe  boards  may 
find  proper.  This  practically  amounts  to  this:  That  the 
Boards  of  Health  demand  that  lepers  in  their  jurisdiction 
shall  be  provided  with  separate  beds,  and  that  they  must 
have  their  own  separate  untensils  and  clothes. 

Leper  paupers  that  are  married  'may,  if  the  parochial  priest, 
the  official  physician,  and  the  high  sheriff  of  the  county 
unanimously  so  dtcide,  be  separated  by  sending  the  diseased 
to  an  asylum,  and  lepers  who  disregard  the  rules  given  by 
the  sanitary  authorities  may  also  be  compelled  to  enter  the 
leprosories.  It  will  thus  be  seen  that  lepers  are  not  com- 
pelled to  leave  their  homes,  except  when  special  reasons,  such 
as  gross  carelessness  and  disobedience  of  the  rules  of  tlie 
local  Health  Boards  make  the  patients  more  than  usually 
dangerous  for  the  public  health. 

In  former  times  it  was  by  no  means  uncommon  that 
healthy  children  shared  bed  with  lepers;  and  it  is  known 
that  it  has  happened  within  the  last  ten  years  that  articles 
of  bedding  and  clothing  that  had  belonged  to  deceased  lepers 
have  been  distributed  to  the  poor. 

These  facts  probably  prove  that  the  compulsory,  absolute, 
and  permanent  segregation  made  by  the  Government  of 
Norway,  and 'to  which  the  rapid  diminution  of  the  disaase 
is  attributed,  in  the  majority  report,  is  very  materially 
different  from  the  measures  proposed  by  the  majority  of  the 
committee. 

The  number  of  lepers  in  Norway  in  18.50  was  about 
3,000;  in  1889  about  1,000 — a  decrease  in  a  third  of  a  cen- 
tury of  sixty-six  per  cent.;  an  average  yearly  decrease  of 
about  sixty  lepers.  If  this  goes  on  at  similar  rate  the  next 
generation  will  see  the  last  leper  in  Norwa}'.  To  what  can 
these  happy  results  be  ascribed  ?  Clearly  not  to  segregation 
in  hospitals,  as  the  percentage  of  the  total  leper  population 
in  Norway  which  was  in  the  asylums  has  varied  between 
twenty-nine  and  thirty-nine  per  cent.,  respectively,  in  18B6 
and  1883.     Nor  can  it  be  ascribed  directly  to  emigration, 
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as  there  emigrated  to  1886  only  sixty-seven  lepers  according 
to  Government  statistics.  To  this  number  I  have  been  able 
to  add  nearly  one  hundred  cases  who  develojied  the  disease 
after  their  arrival  in  the  United  States.  But  this  number  is 
clearly  too  small  to  account  for  the  rapid  retrogre^sion  of  the- 
disease.  The  most  probable  answer  to  the  question  of  the 
cause  seems  to  be  the  following:  From  the  beginning  of  the 
fifties,  public  attention  was  directed  to  the  disease;  cases 
were  enumerated  and  became  known  as  lejjers,  and  people 
had,  in  this  way,  the  means  of  avoiding  close  contact  with 
them.  The  town  boards  did  what  they  could  to  improve 
their  miserable  hygienic  conditions,  but  the  most  important 
factor  is,  undoubtedly,  the  general  impr.  vement  in  the  habits 
and  comforts  of  the  people.  Houses  are  better;  there  are 
more  beds  and  clothes,  and  more  personal  cleanliness. 

It  has  been  necessary  to  dwell  upon  the  contemporaneous 
history  of  leprosy  in  Norway  to  such  an  extent,  because  the 
majority  report  bases  very  larg  ly  its  conclusions  and  recom- 
mendations upon  the  fact  that  the  disease  has  diminished 
in  Xorway.  It  is  to  be  regretted  that  the  actual  circumstances 
were  not  better  known  and  better  understood.  The  majority 
report  adduces  some  statistics  from  India.  Inasmuch  as  it 
admits  the  gross  unreliability  and  defectiveness  of  these 
statistics,  it  is  difficult  to  see  hew  they  can  be  used  for  any 
scientific  purpose  whatever. 

The  rapid  extension  of  the  disease  in  Hawaiia  shows  how 
the  disease  will  spread  amongst  a  primitive  people  with 
defective  appreciation  of  personal  cleanliness,  something 
that  is  not  denied.  If  lepers  are  allowed  to  dip  their  ^food 
with  their  fingers  out  of  a  common  receptacle  with  other 
people,  it  is  evident  that  an  avenue  is  open  for  contagion'; 
and  this  and  many  similar  habits,  different  from  those  of  the 
white  race,  are  cultivated  on  the  Hawaiian  Islands. 

By  examining  the  geographical  extension,  and  the  history 
of  the  advance,  and  the  disappearance  of  the  disease,  one 
fact  must  attract  attention,  and  that  is,  that  it  is  most  preva- 
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lent  in  the  less  civilized  countries  and  in  such  localities 
where  a  very  poor  population  lives  in  squalor  and  filth.  It 
has,  from  the  early  dawn  of  history,  been  prevalent  in  India 
and  China,  and  in  those  countries  it  exists  yet  as  much  as 
formerly.  It  was  once  extremely  common  in  Europe,  but 
now  it  has  disappeared  from  most  of  the  European  countries, 
and  it  has  disappeared  first  in  the  centers  of  civilization, 
lingering  along  in  the  remote  regions.  For  instance,  in 
France  it  existed  in  Auvergne,  Bretagne  and  in  the  moun- 
tains of  the  south  in  the  beginning  of  this  century,  while  it 
had  disappeared  from  the  rest  of  the  country.  In  Norway 
it  is  exclusively  a  disease  of  the  lower  orders,  never  attack- 
ing the  better-situated  classes. 

In  regard  to  the  history  of  lepro.sy  in  the  North-western 
States,  the  writer  of  the  report  will  say  that  he  is  tolerably 
well  familiar  with  it.  Through  circulars  sent  to  ministers, 
merchants,  physicians  and  other  prominent  men  among  tiie 
Scandinavians,  nearly  every  case  that  has  been  known  and 
recognized  v.'as  investigated.  Since  the  beginning  of  the 
Scandinavian  emigration,  probably  less  than  two  hundred 
lepers  have  come  to  this  country.  Less  than  twent}'  live 
to-day,  spread  through  the  North-western  States.  Not  one 
of  the  now  living  knov.-n  lepers  was  born  in  the  United 
States.  The  children  and  grandchildren  of  deceased  lepers, 
of  whom  many  now  live  amongst  us,  have  remained  free 
from  the  disease,  which  has  never  appeared  in  any  of  them. 
No  instance  is  recorded  or  known  where  any  native  of  this 
country  has  been  contaminated  by  any  of  these  immigrants. 
In  view  of  these  facts,  it  does  not  seem  permissible  to  indulge 
in  the  alarming  view  of  the  majority  of  the  committee,  who 
believe  that,  if  we  do  nothing,  "in  fifty  years  there  will  be 
lepers  in  every  hamlet,  and  leper-houses,  crowded  with  their 
mutilated  victims,  in  every  city."  In  the  present  state  of 
civilization  in  the  northern  part  of  the  United  States,  it 
seems  as  if  the  disease  does  not  find  those  special  conditions 
which  it  requires  for  its  extension,  and,  with  the  most  ordi- 
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nary  care,  it  ought  to  be  possible  to  stamp  it  out,  not  only  in 
the  solitary  instances  where  it  is  found  in  the  North-west, 
but  also  in  California  and  the  South. 

In  accordance  with  the  views  above  given,  the  following- 
practical  recommendations  are  respectfully  submitted : 

1st.  Leprosy  immigrants  should  not  be  allowed  to  become 
domiciled  in  the  Tnited  States,  but  be  sent  back  to  their 
respective  countries.  With  the  closure  of  our  ports  to  the 
immigration  of  the  Chinese,  the  danger  of  the  importation 
of  the  disease  from  China  has  ceased.  As  the  Norwegian 
government  has  very  accurate  information  about  its  lepers, 
it  will  be  an  easy  matter  to  guard  against  the  introduction 
of  leprosy  from  Norway,  as  the  Norwegian  government 
probably  will  give  its  willing  co-operation.  As  long  as  there 
are  reported  no  cases  of  leprosy  imported  from  the  West 
Indies,  it  does  not  seem  necessary  to  organize  any  board  for 
the  personal  inspection  of  these  immigrants  we  may  receive 
from  those  countries. 

2d.  The  lepers  that  we  have  the  misfortune  to  iiave  among 
us  should  be  under  the  control  of  the  sanitary  authorities 
to  this  extent,  that  no  leper  should  be  allowed  to  sleep  in 
the  same  room,  far  less  in  the  same  bed,  with  a  healthy  per- 
son. He  should  have  his  separate  clothes,  towels,  bedding, 
dishes  and  other  eating  utensils.  He  should  not  be  allowed 
to  enter  public  halls,  churches,  theatres,  schools  and  similar 
places  where  people  congregate  promiscuously;  nor  should 
he  be  allowed  to  use  public  beds  in  hotels,  sleeping-cars  or 
steamers.  He  should  not  be  allowed  to  travel  from  his  home 
except  under  permits  from  the  sanitary  authorities.  It  should 
be  the  duty  of  every  physician  who  becomes  aware  of  the 
existence  of  a  case  of  leprosy  to  report  it  immediately  to  the 
proper  sanitary  authorities.  The  families  of  lepers,  or  others 
who  have  been  in  contact  with  them,  should  be  examined 
once  every  year  by  a  competent  physician,  under  the  orders 
of  the  sanitary  authorities,  with  a  view  of  the  early  detection 
of  new  cases.  Kxut  HoKiiii. 
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Dr.  Bryce,  a  member  of  the  committee,  in  explaining  his 
position  on  the  subject,  said:  "I  think  I  stated  in  a  letter  to 
Dr.  Lee,  that,  while  agreeing  with  the  general  terms  of  the 
provisions  which  he  proposed,  I  still  thought,  with  regard  to 
the  humanitarian  side  of  the  question,  that  any  government 
undertaking  any  such  extreme  measures  would,  of  necessity, 
be  expected  to  give  every  provision  possible  for  the  comfort 
of  those  people  in  their  segregated  condition.  I  am  glad  to 
know  that  the  report  of  Dr.  Hoegh,  which  has  been  presented 
by  Dr.  Reeve,  gives  us  a  more  pleasant  view  of  the  conta- 
giousness of  the  disease  than  we  had  a  right  to  suppose  from 
general  literature.  I  have  placed  it  along  the  line  somewhat 
of  tuberculosis  [  think  biological  examinations  of  the 
di  ease  show  it  to  be  very  largely  a  growth  similar,  in  its 
slowness  and  some  other  characteristics,  to  tuberculosis. 
During  recent  j'ears  we  have  received  much  light  upon  a 
disease  which,  eight  years  ago,  was  deemed  non  contagious 
by  a  large  majority  of  physicians.  There  is  no  one  to-day 
who  would  say  that  tuberculosis  is  not  a  contagious  disease. 
Ill  Italy,  isolation  has  been  provided  for  this  class  in  all 
communities.  I  am  not  prepared  to  say,  and  do  not  think 
tlie  public  sentiment  of  this  country  is  ready  to  say,  that 
those  afflicted  with  tuberculosis  are  to  be  separated  from  the 
rest  of  the  community.  There  are  many  things  entering 
into  this  question,  and  the  dangers  of  tuberculosis  may  be 
greatly  lessened,  indeed.  .But,  while  that  is  true,  and  while 
the  report  presented  by  Dr.  Reeve  may  be  largely  true — for 
1  suppose  the  gentleman  is  fully  aware  of  the  matters  on 
which  he  speaks — we  are  in  a  peculiar  position.  We  are 
comparatively  free  from  the  disease,  and  we  do  not  want  it 
to  have  a  foot-hold.  We  do  not  wish  to  take  the  chances  of 
its  increasing  here. 

"  Our  cities  and  towns  are  growing  with  enormous  rapidity, 
and  it  may  be  that  twenty  years  hence  the  conditions  exist- 
ing may  be  such  that  the  disease  can  be  dealt  with  effectually 
only  by  extreme  measures.     It  seems  to  me  that  if  we  err  on 
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the  side  of  severity,  cominon  prudence  demands  that  extreme 
care  be  taken  at  once  that  the  30  or  40  or  100  cases  now  on 
United  States  soil  should  be  segregated,  and  placed  in  homes 
as  in  New  Brunswick,  where  they  can  be  treated  with  the 
greatest  kindnt-ss.  In  view  of  these  two  reports  from  two 
eminent  authorities,  I  think  I  may  be  excused  for  liaving 
signed  a  report  which  may  seem  to  place  me  in  a  position  of 
recommending  a  harsh  measure  for  a  disease  which  to-day 
may  be  trifling,  but  which  fifty  years  hence  may  be 
alarming." 

Dr.  Salomon,  in  discussing  the  repoits  and  the  question 
propost^d  by  the  State  Board  of  Pennsylvania,  What  steps 
should  the  United  States  Government  take  to  prevent  the 
introduction  of  leprosy  into  this  country?  said:  "As  I  was 
apftointed  to  open  the  discussion  on  this  question,  I  would 
like  to  say  a  few  words.  I  have  not  prepared  anything  on 
the  subject  submitted,  because  I  think  that  the  rules  as 
adopted  by  the  United  States  Treasury  Department,  which 
have  been  read,  are  sufficient  for  the  purpose;  I  think  they 
pre  working  well,  and  as  regards  the  question  proposed  by 
Pennsylvania,  I  think  the  desired  end  can  be  accomplished 
by  the  methods  now  in  use.  But  while  upon  the  report  of 
the  committee,  I  would  beg  to  state  that  I  cannot  altogether 
agree  with  Dr.  Lee.  I  think  his  views  as  to  the  contagion 
of  the  disease  are  somewhat  exaggerated,  and  I  agree  to  a 
large  extent  with  the  paper  read  by  Dr.  Reeve.  I  have  taken 
quite  an  interest  in  this  disease,  as  we  have  had  it  in  Louis- 
iana for  quite  a  loig  time,  and  in  the  beginning  of  the  cen- 
tury we  had  a  leper  colony  in  that  State.  I  have  made  it 
my  business  to  investigate  those  cases  at  St.  Martinsville  in 
the  Teche  country.  This  town,  with  the  exception  of  New 
Orleans,  is  probably  the  oldest  in  the  State  of  Louisiana. 
It  was  formerly  the  centre  of  refinement  of  the  French- 
speaking  people.  It  is  situated  on  the  Teche  bayou  in  a  fine 
country,  and  here  the  wealth  and  refinement  of  New  Orleans 
congregated.  In  1798  a  woman  from  San  Domingo  found 
10 
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a  refnge  in  St.  Martinsville  from  the  disturbances  of  her 
country.  After  she  had  advanced  somewhat  in  age,  been 
married  and  had  one  son,  she  manifested  symptoms  of  lep- 
rosy. She  was  the  only  case  there  at  that  time,  1802.  Two 
years  ago  I  was  shown  the  spot  on  the  Teche  bayou  where 
her  hut  was  built;  she  was  separated  from  the  community 
and  placed  in  this  hut.  Food  was  brought  near  her  house, 
and  she  would  come  out  and  get  it  and  then  go  back.  She 
was  not  allowed  to  come  in  contact  with  any  inhabitant. 
Her  son  grew  up  to  manhood,  and  died,  between  the  ages  of 
60  and  70,  as  the  certificate  shows,  of  heart  disease.  He  may 
have  -had  leprosy,  though  it  never  actively  manifested  its 
presence.  Two  years  ago  there  were  nine  cases  of  leprosy  in 
St.  Martinsville,  and  every  one  was  a  lineal  descendant  of 
the  old  woman  who  died  in  the  hut  on  the  banks  of  the 
bayou,  and  the  descendants  of  one  grandson.  No  other  cases 
were  there.  While  I  was  a  believer  in  the  contagion  of  the 
disease,  this  went  far  towards  changing  my  opinion ;  I  began 
to  believe  in  the  heredity  of  the  disease.  Some  of  these, 
parties  were  married,  two  of  the  women  living  with  their 
husbands.  One  had  been  married  two  years,  and  the  others 
seven  or  eight.  Their  husbands  showed  no  signs  of  the 
disease.  In  one  of  the  families  there  were  five  children,  and 
three  of  them  had  leprosy;  in  the  otiier  family  there  were 
three  children,  and  one  had  leprosy.  I  questione<l  the  oldest 
inhabitants  of  the  place,  and  saw  an  old  woman  over  a  hun- 
dred years  old  who  knew  the  woman  who  brought  the  dis- 
ease to  the  place,  and  the  only  case  of  le[)ros3'  which  existed 
outside  the  descendants  of  this  original  case  wtis  in  a  negro 
man  who  had  waited  upon  and  even  slept  in  the  same  room 
with  the  grandson  of  this  woman,  who  was  the  grandfather 
of  the  present  generation  of  lepers,  and,  when  his  emplo3^er 
or  master  died,  his  clothing  descended  to  this  negro  servant, 
and  he  contracted  leprosy.  This  went  to  confirm  my  theory 
that  leprosy  is  a  contagious  disease,  but  contagious  by  inocu- 
lation.    I  do  not  believe  that,  unless  you  come  actually  in 
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contact  with  a  leper  and  are  inoculated,  you  will  contract 
the  disease.  In  the  Charity  Hospital  at  New  Orleans,  in 
twenty  years'  experience,  there  has  been  a  leper-ward  and 
there  have  been  from  two  to  seven  cases  there.  None  of  the 
attendants  or  other  patients  in  the  hospital  have  contracted 
the  disease,  and  there  is  only  one  instance  where  the  disease 
was  contracted  by  an  outside  person,  and  that  was  in  the 
case  of  a  Catholic  priest  who  was  in  the  habit  of  visiting 
these  lepers.  He  told  me  he  believed  that  he  caught  the 
disease  from  handling  the  patients.  He  died  with  it.  There- 
fore, I  say  that  the  cases  presented  by  Dr.  Lee,  I  think,  some- 
what exaggerated.  I  am  speaking  from  my  own  individual 
experience  and  observation,  particularly  in  St.  Martinsville, 
where  there  were  at  one  time  a  population  of  five  thousand 
or  six  thousand.  There  is  no  history  of  a  leper  having 
existed  there  except  in  this  particular  family,  and  we  went 
to  almost  every  house  in  the  town  with  every  physician  in 
the  place.  They  informed  us  of  every  case,  and  took  us  to 
see  a  number  of  the  reported  cases  that  were  not  cases  of 
leprosy." 

Dr.  Lee  asked  if  that  was  the  only  center  of  leprosy  in 
Louisiana. 

Dr.  Salomon  replied  that  there  were  some  few  scattered 
cases  in  the  south-western  part  of  the  State,  in  the  parish 
Lafourche;  also  a  number  of  scattered  cases  in  New  Orleans, 
seven  or  eight  of  which  he  had  seen  himself. 

Dr.  Lee  said  there  was  a  recent  report  issued  concerning 
the  number  in  New  Orleans,  and  it  was  quite  large. 

Dr.  Salomon  said:  "Yes,  it  was  made  by  Dr.  Bland,  who 
now  occupies  the  position  of  Chief  Sanitary  Inspector  for 
the  Board  of  Health.  He  claims  to  have  found  something 
like  forty  cases  in  New  Orleans.  I  think  this  number  is 
exaggerated.  I  was  taken  to  see  a  case  of  elephantiasis, 
which  was  called  leprosy.  It  would  be  a  fair  statement  to 
say  there  are  between  twenty  and  twenty-five,  including  the 
six  or  seven  in    the  Charity  Hospital  in  New  Orleans.     I 
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went  to  see  a  case  in  the  rear  of  the  fashionable  portion  of 
the  town,  in  the  person  of  a  German  boy  eight  years  of  age. 
It  was  a  well-marked  case  of  tuberculous  leprosy.  He  had 
had  it,  his  mother  told  me,  three  years.  There  were  three 
other  children  in  the  family.  I  saw  father  and  mother  and 
grandfather,  and  all  were  healthy.  His  mother  told  me  she 
had  never  seen  any  disease  like  her  son  had,  and  she  was 
satisfied  her  son  had  not,  and  its  origin  is  hard  to  tell. 
Eight  or  ten  blocks  away  I  saw  another  case,  in  the  person 
of  an  old  German  woman  of  about  sixty.  She  was  unable 
to  say  where  she  got  it,  and  said  she  had  never  seen  any- 
thing like  it.  I  speak  particularly  of  St.  Martinsville, 
because  I  took  special  pains  to  make  an  investigation." 

Dr.  Ruggles,  of  California,  read  some  extracts  from  a  paper 
on  this  subject  by  Dr.  Orme,  of  Ca'ifornia. 

Dr.  Salomon  moved  that  tlie  Conference  answer  the  ques- 
tion proposed  by  the  Pennsylvania  Board,  by  saying  that 
the  measures  taken  by  the  United  States  Government  to 
prevent  the  introduction  of  leprosy  into  this  country  are 
sufficient. 

Dr.  Lee  discussed  the  motion  as  follows:  "  It  is  admitted 
by  Dr.  Hoegh  that  a  minority  or  small  proportion  of  the 
children  of  lepers  acquire  leprosy.  It  seems  to  me  that  that 
admission  alone  takes  most  of  the  force  out  of  his  argu- 
ment. Shall  we  let  lepers  marry  and  propagate  leprous 
children?  In  the  next  place,  the  humanity  which  is  seen 
in  hospitals  and  the  extreme  care  which  is  taken  in  treat- 
ing lepers,  together  with  the  scrupulous  cleanliness  which  I 
observed,  particularly  in  Havana,  makes  it  an  impossibility 
for  the  buildings,  or  even  the  clothing,  to  become  infected. 
Outside  the  hospital  we  have,  in  a  greater  degree,  the  con- 
tagious agencies  of  filth  and  carelessness,  and  it  is  reasonable 
to  suppose  that  immunity  would  reside  in  a  hospital  when 
it  would  not  in  a  dwelling,  and  especially  in  the  dwellings  of 
the  poorer  classes.  The  minority  report  made  allusion  to 
the  Hawaians  as  being  an  unclean  race.     It  is  well  known 
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that  they  spend  most  of  their  time  in  the  water,  and  if  there 
is  a  clean  people,  so  far  as  physical  cleanliness  goes,  it  is  the 
Hawaians.  Dr.  Salomon's  conclusion  that  lepro.sy  is  heredi- 
tary and  not  contagious,  is  not  supported  by  any  who  had 
studied  the  sul)ject  on  a  large  scale,  and  it  is  conceivable  in 
the  case  which  he  mentions  that  contagion  was  taken  from 
the  infected  house  and  clothing,  and  it  is  not  necessary  to 
suppose  that  it  was  communicated  through  an  abrasion 
of  the  surfiice,  any  more  than  the  clothing  which  contains 
germs  of  small-pox  or  yellow  fever  must  be  supposed  to  con- 
vey the  disease  through  an  abrasion.  The  report  of  the 
minority  throws  some  doubts  on  the  statistics  of  the  majority 
report.  Those  statistics  are  governmental  statistics  and 
should  be  corrected,  in  so  far  as  they  show  an  immense 
increase  in  the  disease.  The  only  figures  given  which  were 
not  governmental  were  those  of  observers  in  India.  I  con- 
cede that  the  government  did  not  observe  them  all,  but  the 
figures  are  correct  as  a  minimum,  if  not  as  a  maximum.  As 
regards  the  regulations  which  the  minority  report  would  sub- 
stitute for  those  proposed  in  the  majority  report,  I  desire  to  ask 
whether  any  member  of  this  Conference,  finding  himself  or  a 
member  of  his  family  a  victim  of  leprosy,  would  not  prefer  to 
have  himself  or  member  of  his  family  in  a  well  regulated 
institution ,  with  proper  medical  attendance  and  every  comfort, 
rather  than  to  have  a  government  inspector  coming  every 
few  days  to  his  house  to  see  whether  he  slept  in  the  right 
bed  or  was  fondling  his  children  too  much  ?  As  far  as  I  am 
concerned  I  would  not  allow  such  inspectors  in  my  house, 
but  would  very  willingly  submit  to  segregation,  and  would 
send  any  member  of  my  family  to  a  colony.  But  this  super- 
vision, to  see  what  you  eat  out  of  or  whether  you  sleep  with 
your  wife,  seems  to  be  inhuman." 

Dr,  Reeves  said:  "I  wish  to  say,  in  reply  to  Dr.  Lee,  that 
I  did  not  understand  Dr.  Hoegh  to  throw  discredit  on  the 
statistics,  but  upon  the  conclusions  arrived  at — that  in  four 
or   five   years   the  number  of  lepers  could  have  increased 
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from  120,000  to  half  a  million.  It  would  be  an  entire  revolu- 
tion of  the  ideas  that  have  been  held,  to  believe  that  such 
a  change  could  have  taken  place  in  that  length  of  time.  In 
Wisconsin  we  have  four  cases,  perhaps  five.  We  have  a 
case  which  has  been  reported,  but  which  has  not  been  fully 
determined.  The  disease  has  existed  there  for  several  years, 
and  not  a  case  has  resulted  in  the  State  from  contagion, 
though  the  families  have  not  been  separated  at  all.  In  the 
last  four  years  there  has  been  no  effort  made  to  separate 
these,  and  no  cases  exist  there  whose  origin  cannot  be  traced 
to  Norway.  Two  hundred  lepers  came  to  this  country  from 
Norway  and  settled  in  the  North-west,  and  now  not  more 
than  twenty  remain.     The  rest  have  died." 

Dr.  Salomon's  motion  was  carried. 

Dr.  Lee  offered  the  following  resolution: 

Resolved,  That  this  Conference  respectfully  requests  the  President  of 
the  United  States  to  instruct  the  Secretary  of  the  Treasury  to  amend  the 
rule  of  a  recent  law  for  preventing  the  spread  of  contagious  diseases  from 
one  State  to  others  so  as  to  limit  the  operation  of  such  rules  and  regula- 
tions to  such  States asmay,  through  their  constituted  health  authorities, 
ask  for  national  assistance  for  their  own  States. 

Dr.  Cochran  thought  a  committee  should  be  appoined  to 
consider  whether  the  resolution  conflicted  with  the  act 
passed  by  Congress  March  28th. 

The  President  stated  that  the  resolution  had  been  drawn 
in  accordance  with  that  act. 
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THE    PURIFICATION    OF    WATER    BY   MEANS  OF 
METALIC  IRON. 


By  Mr.  Eastox  Devonshire,  Afssoc.  M.  Inst.  C.  E.,  England. 


The  purifying  properties  of  the  metal  iron,  and  its  benefi- 
cial action  in  the  natural  soil  are  well  known.  I  desire  to 
explain  to  you  a  method  by  which  these  natural  properties 
can  be  artificiall}'  applied  to  the  purification  of  water.  The 
great  need  of  some  practical  method  of  restoring  to  their 
pristine  purity  sources  of  water-supply,  which  have  become 
elements  of  danger  and  causes  of  disease  to  the  numerous 
cities  and  populous  centres  which  are  dependent  upon  them 
for  the  first  and  greatest  of  their  dail}"  requirements  is,  I 
think,  sufficient  apology  for  bringing  the  subject  of  my  paper 
befnre  your  honorable  Institute. 

Dr.  Medlock  was  probably  the  first  who  endeavored  to 
make  practical  use  of  metallic  iron  as  a  purifier  of  water. 
He  took  out  a  patent  in  1857  for  a  process  in  which  iron 
wires  or  plates  were  to  be  suspended  in  tanks  through  which 
the  impure  water  was  to  pass.  In  1867,  Dr.  Thomas  Spencer 
brought  out  a  material  which  he  named  magnetic  carbide, 
in  which  iron  was  the  active  reagent.  Little,  however,  was 
accomplished  on  a  practical  scale  previous  to  the  invention 
by  Professor  Gustav  Bischof,  of  the  material  known  as  spongy 
iron. 

Spongy  iron  is  produced  by  heating  hematite  ore  to  a 
temperature  of  a  little  below  that  of  fusion,  and  thus  render- 
ing it  porous  or  spongy  in  form.  Dr.  Bischof 's  material  has 
long  been  utilized  in  domestic  filters,  and  the  spongy  iron 
filter  is  at  the  present  time  second  to  none  in  its  remarkable 
purifying  properties,  and  in  the  permanence  of  its  action 
during  the  whole  period  that  the  mass  of  the  material  remains 
porous. 
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In  1879,  when  a  concession  was  obtained  by  an  English  firm 
for  the  construction  of  water-works  to  su[)ply  the  city  of  Ant- 
werp in  Bjlgium,  it  was  f)Lind  that  the  only  available  source 
of  supply  was  of  such  a  nature  that  some  method  would 
have  to  be  adopted  to  improve  its  appearance  sufficiently  to 
compete  with  that  of  the  shallow  well-waters  with  which 
every  dwelling  in  Antwerp  was  provided.  The  river  Nethe, 
a  tributary  of  the  Scheldt,  was  the  source  selected.  The 
water  of  this  river  is  suVjject  to  various  deleterious  influences. 
It  is  colored  with  a  yellow  color,  exceedingly  difficult  to 
remove,  by  the  peaty  nature  of  the  country  through  which 
the  river  flows.  It  carries  down  at  times  large  quantities  of 
silt  and  finely  divided  clay.  Being  subject  to  the  influence 
of  the  tide,  it  is  affected  by  sewage  pollution,  both  above  and 
below  the  point  where  it  was  necessary  to  establish  the  in- 
take of  the  water- works. 

The  commercial  value  of  such  water  in  a  city  so  amply 
supplied  with  wells  as  Antwerp,  was  from  the  first  recognized 
by  the  concessionnaires  of  the  water-sup))ly  as  being  very 
small,  and  it  was  decided  to  endeavor  to  artificially  improve 
the  water  before  sending  it  into  the  city.  Bischof 's  spongy 
iron  was  the  material  selected  as  the  most  likely  to  give  the 
desired  results,  and  in  1879  an  experimental  spongy  iron 
filter  was  erected  at  Waelhem,  the  site  of  the  proposed  works. 
Experiments  were  carried  out  on  a  considerable  scale  for  sev- 
eral months,  and  gave  most  remarkably  successful  results, 
the  impure  and  discolored  water  of  the  Nethe  being  changed 
into  a  bright,  sparkling  and  chemically  pure  liquid.  As  a 
result  of  these  experiments,  permanent  works  were  at  once 
commenced,  embodying  Professor  Bischof 's  process.  Three 
pairs  of  filters  were  constructed,  each  pair  consisting  of  an 
upper  bisin  containing  a  mixture  of  spongy  iron  and  gravel 
three  feet  in  thickness,  and  a  lower  basin  containing  a  bed 
of  river  sand  two  feet  thick.  The  river  water  was  pumped 
into  the  upper  ba^^in,  flowing  through  the  bed  of  spongy  iron 
on  to  the  sand  filter,  where  the  oxide  of  iron   was  retained. 
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The  chemical  results  and  the  great  improvement  in  the 
appearance  of  the  water  were  all  that  could  he  desired,  and 
for  nearly  two  years  it  seemed  that  a  practical  process  of 
purifving  foul  water  on  a  large  scale  had  been  ftjund.  After 
a  time,  however,  as  the  demand  for  water  increased  in  the 
city,  and  the  filters  were  required  to  approach  their  calcula- 
ted output,  it  was  found  that  the  mass  of  the  spongy  iron 
mixture  was  caking  together  and  becoming  daily  less  porous. 
Matters  a'  length  became  so  serious  that  it  was  with  the 
greaiest  difficulty  that  sufficient  filtered  water  could  be 
obtained  to  meet  dail}'  requirements.  The  spongy  iron  beds 
had  to  be  dug  over  by  manual  labor,  so  as  to  loosen  the 
material  and  res'ore  in  some  degree  its  porosity. 

After  many  expedients  had  been  tried  to  overcome  the 
mechanical  difficulty  of  working  these  otherwise  most 
efficient  and  valuable  filters,  it  was  pointed  out  by  Sir  Fred- 
erick Abel  that  means  should  be  sought  to  keep  the  particles 
of  iron  in  movement,  so  as  to  prevent  their  cohesion  and 
also  to  maintain  their  surfaces  clean  and  active. 

The  Consulting  Engineer  of  the  works,  William  Ander- 
son, at  the  present  time  Director-General  of  Government 
Ordinance  Factories  in  England,*  after  many  experiments, 
hit  upon  the  simple  and  ingenious  plan  of  accomplishing 
the  desired  end  by  the  invention  of  the  apparatus  known  as 
the  Revohnng  Purifier.  Instead  of  allowing  the  water  to 
flow  downward  through  a  motionless  mass  of  the  purifying 
material,  Mr.  Anderson  adopted  as  the  principle  of  his 
invention  the  showering  down  of  finely-divided  particles  of  the 
'purifying  material  throvgh  a  flowing  stream  of  water.  A  refer- 
ence to  the  diagram  will  render  the  explanation  of  the 
apparatus  easy  of  comprehension. 

The  apparatus,  as  shown  in  the  diagram,  consists  of  a 
cylinder  A,  supported   in   a  horizontal   position   by  hollow 

*  Consulting  Engineer  to  the  Royal  Agricultural  Society  of  England, 
Member  of  Council  of  the  Institution  of  Civil  Engineers  and  of  the 
Society  of  Arts,  etc. 
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trunnions  B^  B^,  which  are  capable  of  revolving  in  pedestal 
bearings  C  C^.  Attached  to  the  internal  peripher}'  of  the 
cylinder  is  a  series  of  short,  curved  shelves  I)  D  D,  arranged 
either  in  horizontal  or  diagonal  rows  at  equal  distances.  A 
six  row  of  curved  shelves  is  replaced  by  a  line  of  small 
square  plates  H  H  H  which,  by  means  of  nuts  outside  the 
cylinder,  can  be  set  at  an  angle  with  the  axis  of  the  appa- 
ratus. B}'^  regulating  the  inclination  of  these  plates,  the 
shower  of  iron  can  be  directed  back  to  the  inlet  end  of  the 
purifier,  and  the  tendency  of  the  flow  of  water  to  carry 
forward  the  purifying  material  counteracted.  Inlet  and  out- 
let pipes,  E  and  F,  enter  the  hollow  trunnions  and  admit 
and  discharge  the  water  to  be  purified.  As  the  water  enters 
the  cylinder  it  strikes  against  the  circular  distributing- 
plate  G,  and  is  caused  to  flow  radially  through  an  annular 
space  five-eighths  inch  or  three-fourths  inch  in  width,  the 
formation  of  a  central  current  along  the  axis  of  the  purifier 
being  prevented  by  this  means.  The  inner  end  of  the  out- 
let pipe  carries  an  inverted  bell-mouth  K,  which  catches  the 
fine  particles  of  the  iron  carried  forward  by  the  water,  and 
causes  them  to  fall  again  to  the  bottom  of  the  cylinder. 
One  end  of  the  cylinder  is  encircled  by  an  annular  spur- 
wheel  /,  worked  into  gearing  through  which  a  slow  rotary 
motion  is  given  to  the  apparatus.  On  being  started  to  work, 
sufficient  metallic  iron  to  fill  one  tenth  of  the  cylinder  is 
introduced  through  the  manhole,  the  iron  being  in  a  suit- 
able state  of  subdivision.  The  purifier  is  then  filled  with 
water  througli  the  sluice-cock  L,  the  air-cock  M  being  left 
open  to  allow  the  cylinder  to  fill  completely.  The  apparatus 
is  then  set  in  motion,  the  rate  of  rotation  being  about  six 
feet  per  minute  at  the  peripher}'.  The  eff'ect  of  the  rotation 
is  to  scoop  up  the  iron  particles  and  to  shower  them  down 
through  the  flowing  water. 

When  designing  the  original  spongy  iron  filters,  at  Ant- 
werp, the  calculations  of  their  size  and  capacity  were  based 
upon  the  opinion  that,  in  order  to  obtain  the  best  results,  a 
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contact  of  forty-five  minutes  between  iron  and  water  should 
be  allowed.  Following  this  idea,  Mr.  Anderson  commenced 
by  placing  spongy  iron  in  liis  revolvinoj  purifier  and  regu- 
lating the  speed  at  which  the  water  jflowed  through  the 
cylinder  so  as  to  obtain  a  contact  of  forty-five  minutes.  It 
was  at  once  evident  that  under  these  conditions  the  apparaius 
would  have  to  be  of  such  a  size  as  to  render  it  impracticable 
for  an}-  but  small  volumes  of  water.  Experiments  were 
therefore  made  to  see  whether  the  contact  might  not  be 
shortened  and,  to  the  surprise  of  all  concerned,  ii  was 
found  that  a  contact  var3'ing  from  three  and  one-half  to 
five  minutes  was  sufficient  to  effect  the  complete  purifica- 
tion of  the  great  mnjority  of  waters.  Under  these  altered 
conditions,  the  revolving  purifier  becama  of  practiced  utility. 
Further,  it  was  discovered  that  when  used  in  the  revolving 
purifier,  spongy  iron  had  no  special  merit;  any  form  of 
waste  iron,  such  as  cast-iron  borings  or  plate  punchings, 
gave  equally  good  chemical  results,  and  wer-',  in  fact,  pref- 
erable to  spongy  iron,  the  irregularity  of  whose  form  inter- 
fered with  one  of  the  objects  aimed  at  in  the  invention,  viz  : 
the  automatic  and  continuous  renewal  of  the  active  surfaces  of  the 
pai  tides  of  purifying  material  by  causing  them  to  rub  one  against 
another. 

As  a  result  of  this  invention,  ihe  spongy  iron  filters  at 
Antwerp  were  replaced  by  a  battery  of  revolving  purifiers, 
three  cylinders  of  a  medium  size,  and  contained  in  a  build- 
ing 81  feet  long  by  26  feet  wide,  being  found  capable  of 
doing  twice  the  work  of  three  spongy  iron  filters  who-e  united 
area  was  24,000  square  feet,  and  in  which  the  spongy  iron 
alone  had  cost  $40,000. 

The  theory  of  what  takes  place  in  the  revolving  purifief 
and  during  the  subsequent  stages  of  the  process  is  as  follows: 

The  action  on  the  iron  in  the  purifier  is  one  of  reduction, 
the  carbonic  acid  brought  by  the  impure  water  dissolving  a 
minute  portion  of  the  metal  and  forming  a  protosalt  of  iron. 
On  issuing  from  the  cylinder  into  the  open  air,  the  protosalt 
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is  gradually  converted  by  the  action  of  atmosi)heric  oxygen 
into  the  insoluble  form  of  ferric  oxide  (Fe^O^)  with  which  we 
are  all  familiar  under  the  name  of  iron  rufct.  I  need  not 
remind  any  of  my  audience  who  have  experience  of  house- 
keeping what  are  the  destructive  eflects  of  iron  rust  on  linen 
the  fibres  of  which  are  in  general  highly  indestructible.  The 
action  of  the  ferric  oxide  in  its  nascent  state  in  impure  water 
is  analogous  to  this  and  burns  up,  as  it  w'ere,  the  organic 
matter.  There  is,  however,  a  further  action  of  very  great 
importance,  that  of  coagulation.  In  its  formation,  the  ferric 
oxide  encases  in  its  flakes  the  finely  divided  matters  held  in 
suspension  by  the  water,  in  many  cases  in  a  condition  of  such 
minute  subdivision  that  they  cannot  be  removed  by  the  most 
efficient  of  mechanical  filters.  These  matters  are  collected 
together  or  coagulated  and  form  with  the  ferric  oxide  a  floc- 
culent  precipitate  of  such  a  nature  that  it  can  readily  be 
removed  by  rapid  mechanical  straining.  The  purification 
of  the  w'ater  is  accomplished  as  soon  as  the  whole  of  the  pro- 
tosalt  of  iron  is  converted  into  the  insoluble  form  of  ferric 
oxide,  l)Ut  to  complete  the  process  it  is  necessar}',  in  the  case 
of  wa'er  intended  for  supplying  a  city,  to  strain  out  the  pre- 
cipitate. This  is  done  by  passing  the  water  through  filters 
composed  of  sand.  Such  filters  may  be  as  shallow  in  depth 
as  will  insure  a  homogeneous  layer  of  sand.  In  the  labora- 
tory I  have  generally  found  three  or  four  inches  of  sand 
ample  to  retain  the  iron  precipitate,  which  forms  a  thin  film 
on  the  top  of  the  sand,  leaving  the  lower  portions  of  the  filter 
perfectly  clean.  With  large  filters  it  would  be  impossible  to 
maintain  a  homogeneous  layer  of  sand  as  thin  as  this,  and 
a  depth  of  eighteen  inches  is  desirable. 

It  will  be  seen  that  the  revolving  purifier  is  in  no  .sense  a 
filter,  and  has  no  power  of  retaining  any  imj»urities  in  it. 
On  the  contrary,  mud  or  other  matters  in  suspension  in  the 
water  pass  freely  through  the  cylinder,  their  bulk  being 
added  to  it  in  a  minute  degree  by  the  iron  dissolved  by  the 
water.     It  is  therefore  evident  that,  in  order  to  spare  the  sand 
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filter,  it  is  advantageous  with  waters  of  this  description  to 
retain  as  much  as  possible  of  the  mud  and  finely  divided 
matter  in  a  settling  trough  or  reservoir,  to  the  bottom  of 
which  they  will  fall  by  their  own  weight  when  collected 
together  into  coarse  flakes.  Until  the  spring  of  1889,  the 
purified  water  at  Antwerp  flowed  direct  on  to  the  sand  filters 
along  a  shallow  trough.  Under  those  conditions  the  filters 
had  to  be  cleaned  on  the  average  once  a  fortnight.  Latterly, 
two  subsiding  reservoirs  have  been  utilized  for  receiving  the 
purified  water  before  its  filtration,  and  the  sand  filters  now 
run  six  weeks  without  cleaning.  An  absolute  distinction 
must  be  made  between  sand  filters  as  utilized  with  the  iron 
process  and  sand  filters  used  alone  in  the  ordinary  way,  as  at 
London  or  Berlin.  In  the  latter  case,  the  sand  bed,  several 
feet  thick,  is  looked  to  to  effect,  in  some  degree,  the  purifica- 
tion of  the  water.  With  this  view  the  sand  has  to  be  fre- 
quently cleaned  by  washing  it  through  its  whole  depth  and 
exposing  it  to  the  air.  With  the  iron  process  the  sand  serves 
only  as  a  support  to  the  film  of  iron  oxide  which  it  strains 
out  of  the  water  at  its  surface.  It  is  well  known  how  rapidly 
an  ordinary  sand  filter  will  become  foul  through. its  whole 
depth ;  bow,  if  water  be  forced  through  such  a  filter  after  a 
certain  point  of  foulness  has  been  reached,  the  filtered  water 
will  be  worse  than  the  unfiltered.  With  the  iron  process 
this  is  not  the  case.  Purification  is  completed  by  the  time 
the  water  reaches  the  sand.  As  a  proof  of  this  I  may  men- 
tion that  sand  filters  have  been  at  work  at  Antwerp  for  more 
than  five  years,  that  they  have  never  been  cleaned  below  the 
surface,  and  j^et,  at  the  present  time,  the  water  issuing  from 
them  contains  no  free  ammonia  at  all,  and  less  than  to  of  a 
part  in  a  million  of  albuminoid  ammonia;  the  river  water 
containing  on  the  average  A  of  a  part  in  a  million  of  each  of 
these  forms  of  ammonia.  In  the  process  of  purification  the 
aeration  of  the  water  as  it  leaves  the  revolving  purifier  plays 
a  very  important  part.  Purification  can  hardly  be  said  to 
commence  until  the  oxidizing  action  of  the  air  begins  the 
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conversion  of  the  protosall  into  ferric  oxide.  To  aid  the 
natural  aeration  it  is  frequently  advantageous  to  resort  to 
artificial  means  by  blowing  air  through  the  water.  The 
diagram  gives  a  view  of  the  general  arrangement  of  purifiers 
at  Antwerp,  and  shows  a  simple  method  by  wdiich  artificial 
aeration  may  be  accomplished.  The  first  portion  of  the 
shallow  trough  which  receives  the  water  issuing  from  the 
purifiers  is  provided  with  a  perforated  false  bottom  through 
which  air  from  a  rotary  blower  rises  in  countless  bubbles. 

Time  will  not  allow  of  describing  the  numerous  applica- 
tions of  this  process  on  the  large  scale  to  waters  of  very 
varied  compositions,  but  I  may  state  that  the  average 
results  obtained  are  as  follows:  Firstly,  all  color  is  removed 
from  water.  Secondly,  oxidizable  organic  matter,  as  meas- 
ured by  its  power  of  reducing  permanganate  of  potash,  is 
reduced  in  proportions  varying  from  forty-five  to  ninety 
per  cent.,  according  as  the  organic  matter  is  principally  of 
vegetable  or  of  animal  origin.  Thirdl}',  free  ammonia  and 
nitrous  acid  are  entirely  removed.  Fourthly,  albuminoid 
ammonia  is  reduced  from  sixty  to  ninety  per  cent.  Lastly, 
but  in  the  opinion  of,  I  believe,  the  majority  of  scientific 
men  of  the  present  da}-,  most  important  of  all,  micro-organ- 
isms are  entirely  destro^^ed  or  removed  by  this  process.  As 
Resident  Engineer  and  Manager  of  the  Antwerp  Water- 
works from  the  date  of  their  construction,  I  have  followed 
both  the  spongy  iron  process  and  the  Anderson's  revolving 
purifier  in  their  stages.  Knowing  what  a  remarkable 
standard  of  purity  we  had  reached,  I  asked  the  Board  of 
Directors  of  the  company  to  appoint  a  commission  of 
♦  he  most  eminent  chemists  in  Belgium  to  make  weekly 
analyses  of  the  water,  both  as  to  its  chemical  purity  and 
as  well  as  to  its  freedom  from  micro-organisms.  This 
was  done,  and  analyses  were  made  weekly  during  the 
whole  of  last  year  by  Professor  C.  Bias,  of  Louvaiu  Univer- 
sity; Jorissen,  of  Liege  University ;  Swarls  and  A'au  Ermen- 
gem,  of  Giient  University.     The  last-named   is  recognized 
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iu  Europe  as  a  great  author  on  microbes.  The  examina- 
tion of  the  water  for  microbes  was  made  by  Dr.  Koch's  cele- 
brated gelatine  test,  which  is,  no  doubt,  familiar  to  most 
present.  Quarterly  reports  were  made  by  the  Commission, 
giving  the  results  of  the  weekly  analyses.  Each  of  these 
reports  stated  that  the  very  impure  and  dirty  water  of  the 
river  Nethe  was  transformed  by  the  process  of  purificstlon 
into  a  liquid  ecjual,  from  a  hygienic  point  of  view,  to  the 
present  and  most  healthful  spring-water.  I  have  here  the 
final  report  of  the  Commission,  which  gives  a  lesumeof  he 
weekly  anah^ses  of  the  whole  of  the  year  1889.  The 
authoritive  statements  it  contains  are  of  such  great  impor- 
tance that  I  may  be  permitted  to  translate  extracts  from  it: 

"The  analyses  were  made  every  week,  thus  constituting 
a  sort  of  permanent  inquiry  into  the  chemical  and  hygienic 
quality  of  the  water. 

"The  concordant  results  of  these  numerous  analyses  have 
once  more  confirmed  the  opinion  of  all  those  who  have 
studied  the  Anderson  process  of  purification.  This  process, 
as  applied  at  Waelhem,  is  of  remarkable  efficiency,  the 
coefficient  of  purification  is  very  high,  and  the  water 
pumped  into  the  Antwerp  mains  is  irreproachable  in  every 
respect.  The  Nethe  water,  even  after  being  deprived  by 
twenty-four  hours'  settlement  of  the  matter  it  holds  in  sus- 
pension, is  yellow  and  thick,  and  opaque  when  examined 
through  a  depth  of  two  feet.  It  has  a  flat  taste.  After  a 
few  days  a  deposit  of  brownish  flakes  forms  in  it.  It  shows 
an  average  of  eighty  milligrams  of  oxidizable  organic  mat- 
ter to  the  litre,  of  0.3  milligram  of  free  ammonia,  the  same 
of  albuminoid  ammonia,  and  marked  traces  of  nitrates. 

"  After  purification,  the  water  becomes  limpid  and  bril- 
liant in  appearance.  Its  taste  is  fresh  and  agreeable;  when 
seen  through  a  depth  of  two  feet  it  is  transparent  and  of  a 
pale  green  tint.  After  being  kept  for  several  months 
exposed  to  the  light  in  bottles  stopped  with  cotton-wool,  it 
remains  perfectly  limpid.     This  water  contains,  on  an  aver- 
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age,  forty  milligrams  to  the  litre  of  oxidizable  organic 
matter.  The  water  never  contains  more  than  ^i^  of  a  milli- 
gram <»f  free  ammonia  or  one-tenth  of  a  milligram  of 
albuminoid  ammonia  in  a  litre.  It  is  absolutely  free  from 
nitrous  acid.  The  results  of  the  bacteriological  examina- 
tion corroborate  those  of  the  chemical  analysis.  The  purify- 
ing action  of  the  Anderson  process  is  here  most  manifest, 
as  is  shown  b}'  the  almost  total  elimination  of  all  micro- 
organisms. The  water  of  the  Nethe  contains  a  nYeat  num- 
ber of  microbes.  It  may  be  estimated  at  an  average  of 
50,000  colonies  per  cubic  centimetre.  After  purification, 
water  taken  from  the  taps  in  the  city,  and  which  has  cir- 
culated through  a  great  length  of  mains,  contains  an  average 
of  seventy-five  colonies  only.  This  number  of  germs  is, 
indeed,  small  when  compared  to  the  number  of  micro- 
organisms which  pass  through  filters  reputed  as  the  most 
perfect.  But  still  fewer  germs  are  found  when  the  water  is 
taken  immediately  on  leaving  the  sand  filters  at  the 
pumping  station.  Under  the  strictest  conditions  of  experi- 
ment, we  find  that  this  water  may  be  considered  practically 
sterile.  The  number  of  colonies  which  it  supplies  varies 
from  two  to  twenty  per  cubic  centimetre.  In  no  case  has 
the  Antwerp  water-supply  disclosed  the  presence  of  bacteria 
of  a  suspicious  or  pathogenic  kind,  such  as  those  of  typhoid 
fever,  for  which  search  has  been  made  with  special  care.  It  is, 
therefore,  beyond  all  doubt  that  the  process  employed  at  the 
Waelhem  Pumping  Station  offers  the  most  complete  guar- 
antee that  can  be  desired,  in  the  present  state  of  science, 
from  the  point  of  view  of  public  health  " 

This  is  the  result  obtained  under  the  ordinary  conditions 
of  the  supply  of  a  large  city,  and  after  the  process  has  been 
continuously  at  work  for  five  years.  I  think  it  may  fairly 
be  claimed  for  the  Anderson  process  of  purification  that  it 
has  proved  the  possibility  of  overcoming  and  counteracting, 
in  a  practical  and  economical  manner,  the  great  objec- 
tions which  generally  exist  to  drawing  the  water  supply  of 
11 
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cities  from  the  most  convenient  and  abundant  source — that 
furnished  by  the  rivers  on  whose  banks  the  cities  iiave 
grown  up. 

The  revolving  purifier  is  made  in  various  sizes  designated 
by  the  diameter  of  the  inlet  and  outlet  pipes  These  range 
from  the  one-inch  apparatus,  ca{)able  of  treating  5,000  gal- 
lons, to  the  fourteen-inch  apparaus,  which  purifies  1,500,000 
gallons  per  twenty-four  hours.  The  power  required  for 
rotating  the  cylinder  is  very  small,  ranging  from  690  foot- 
pounds per  minute  for  the  smallest  purifiers  to  28,500  foot- 
pounds for  the  largest.  The  quantity  *-i  metalic  iron  "used 
up  in  the  process  varies  with  the  nature  of  the  water  under 
treatment,  and  with  the  form  of  iron  used.  At  Dordrecht, 
in  Holland,  where  a  fourteen-inch  apparatus  has  been  in 
use  since  1886,  the  consumption  of  iron  is  at  the  rate  of 
fifteen  pounds  per  1,000,000  gallons,  purified,  '  burrs"  from 
punching  machines  being  the  form  of  iron  used.  At  Ant- 
werp cast-iron  borings  are  mostly  used,  being  readily 
obtainable.  Owing  to  the  nature  of  the  Nethe  water  more 
iron  is  dissolved,  and  there  is  a  considerable  waste  due  to 
the  breaking  up  of  the  friable  particles  of  the  metal  in  this 
form — the  total  loss  being  ab  ait  six  times  that  of  Dordrecht. 
Cast-iron  borings  are,  however,  considerably  cheaper  than 
plate  punchings. 

When  sand  filters  already  exist,  as  is  the  case  w'ith  the 
great  majorit}'  of  the  European  cities  or  towns,  where  the 
water-supply  is  drawn  from  a  river,  the  capital  outlay 
involved  in  applying  the  revolving  purifier  process  is, 
approximately,  $5,000  per  1,000,000  gallons  required  per 
day.  When  no  sand  filters  exist,  the  further  outlay  for  these 
varies  considerably  with  local  conditions,  and  with  the  size 
of  the  plant  required.  In  cases  where  no  settling  basins  are 
provided  to  catch  the  precipitate  formed  by  the  iron  oxide, 
shallow  filter  beds  are  required  of  sufficient  area  to  limit  the 
speed  of  filtration  to  100  gallons  per  square  foot  of  sand  sur- 
face per  twenty-four  hours.     If  the  heaviest  portions  of  the 
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precipitate  be  arre-ted  in  settling  tanks,  the  speed  of  filtra- 
tion may  be  increased  up  to  200  gallons  per  square  foo',  or 
ni'ore  with  some  classes  of  water,  so  that  the  cost  of  sand 
filters  will  be  reduced  in  a  more  or  less  regular  ratio  to  the 
extent  of  settling  basins  provided.  For  works  whose  output 
as  small,  say  3,000,000  or  5,000,000  gallons  per  day,  the  cost 
of  sand  filters,  either  witb  or  without  settling  basins,  may  be 
estimated  at  $15,000  per  1,000,000  gallons  of  daily  consump- 
tion. The  whole  capital  outlay,  therefore,  for  applying  the 
revolving  purifier  process  to  small  water-works,  would  be, 
approximately,  $20,000  [)er  1,000.000  galloUvS  of  daily  con- 
sumption. For  larger  quantities  of  water  the  cost  per  1,000,» 
000  gallons  would,  of  course,  be  reduced. 

The  principai  item  of  expense  in  working  the  revolving 
purifier  process,  is  the  periodical  removal  of  the  film  of  iron 
oxide  from  the  surface  of  the  sand  beds.  The  cost  of  this 
may  vary  fifty  per  cent,  or  mort',  according  to  the  provision 
made  fur  arresting  the  precipitate  by  i^ettlement  in  an  open 
channel,  or  in  a  settling  reservoir,  before  the  purified  water 
reaches  the  sand  filters.  It  also  varies  somewhat  with  the 
nature  of  the  water  treated,  the  precipitate  being  of  a  finer 
nature  in  some  cases  than  in  others.  At  Dordrecht,  in  Hol- 
land, where  the  river  water  is  charged  with  vt-ry  finely 
divided  clay,  ihe  precipitate  forms  with  great  readiness  into 
coarse  ilake-,  easily  retained  in  an  open  trough  [)rovided  with 
baffle  boards  placed  six  feet  apart.  There  is  no  settling  res- 
ervoir in  this  case,  but  the  sand  beds  lequire  cleaning  once 
in  three  months  only,  the  total  working  cost  being  slightly 
under  S2  per  1,000,000  gallons,  the  maximum  output  of  the 
works  being  1,500,000  gal  Ions  per  diem.  At  Antwerp,  previous 
to  the  use  of  settling  reservoirs  before  filtration,  the  cost,  in- 
cluding supervision,  was  $4  per  1,000,000,  calculations  being 
based  on  an  output  of  2,000,000  daily.  Of  this  sum  §1  was 
for  su[)ervision,  an  item  which  would  not  be  increased  were 
the  output  ten  times  as  great.  The  recent  introduction  of 
settling  reservoirs  has  more  than  doubled  the  life  of  the  fil- 
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tering  beds,  and  expenses  are  being  brought  down  propor- 
tionately. It  may  be  safely  estimated  that  for  quantities  of 
5,000,000  gallons  per  day  and  over,  working  expenses  will 
in  no  case  exceed  ^2  per  1  000,000  gallons. 

Various  methods  are  adopted  for  providing  the  small 
power  required  for  the  rotation  of  the  apparatus.  At  Ant- 
werp, motive-power  is  given  by  a  steam-engine  bolted  to  the 
wall  of  the  purifier-house,  and  driving  the  five  purifiers 
through  a  counter-shafting  carried  on  wall  brackets.  At 
Dordrecht,  where  there  is  a  single  purifier  capable  of  treating 
1,500,000  gallons  per  day,  the  water  issuing  from  the  cylinder 
actuates  a  reaction-wheel,  which  in  its  turn  rotates  the  appa- 
ratus and  at  the  same  time  drives  a  Root's  air-blower. 

Time  allows  me  to  give  but  a  general  description  of  this 
valuable  process;  more  detailed  information  may  be  found 
by  those  interested  both  in  the  practical  and  scientific  aspects 
which  it  presents,  in  the  pamphlet  published  by  me  in  1888, 
and  in  the  circular  issued  by  the  present  holders  of  Mr. 
Anderson's  patents,  copies  of  which  I  have  had  the  honor  of 
presenting  to  your  library. 
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